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ON THE COVER 


ACHINES belching spray, foggy 
N mist or fine dust are extensively 
used today in chemical warfare against 
insects, blight, disease and weeds in the 
field and farm buildings and on live- 
stock. They come in a wide range of 
sizes from small hand dispensers to pow- 
erful guns and in two classes: the air- 
pressure and the tiquid-pressure type. 
The unit shown is of the latter class and 
is applying highly toxic parathion in a 
Vermont apple orchard. With equip- 
ment of this kind it is possible to cover 
a large area quickly and effectively. 


® 
IN THIS ISSUE 


INCE the inception of a large-scale 
wsiellgadbon program in France the 
nation’s output has been increased from 
433 kw-hrs per capita in 1937 to 750 
kw-hrs in 1951 and will be stepped up 
further when a tunnel project now under- 
way is completed. The bore will carry 
water impounded in a reservoir at Tignes 
on the Isére River to the Arc for use in 
downstream plants that will generate 700 
million kw-hrs a year. The undertak- 
ing is described in our leading article. 


HE farmer, more than ever before, 

is a businessman. He takes in and 
pays out large sums, deals with ever- 
changing economic regulations, and man- 
ages through mechanization to lower cost 
of output through volume production. 
At the time of Pearl Harbor, American 
farmers had less than half the tractors 
and motor trucks they own today, and 
experts estimate that 90 percent of the 
nation’s acreage of small grains will be 
harvested this year by those mechanical 
marvels called combines. Now there is 
a machine available for nearly every job 
on the farm, a trend that is brought out 
in an article on Farm Mechanization, the 
first part of which starts on page 129. 


OW vital pumps are to our needs 

is brought out by the fact that they 
outstrip in sale and production all other 
types of machinery, not excepting the 
automobile. In an article beginning on 
page 133 we tell the story of a 92-year- 
old pump-manufacturing business that 
has grown from a one-room shop to a 
large, up-to-date plant that makes pumps 
in a wide range of sizes for every field 


of service. 
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(NINKING a slope through hard rock 

to gain access to lower coal reserves 
1 the Pennsylvania anthracite field calls 

ior highly efficient equipment that will 
verate safely and economically. See 
ige 140 for the combination slide ramp 
ader and drill-boom jumbo that was 
‘veloped for the purpose. 
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Tunnel Driving in France 


American Drills on Large Carriage Make Good 
Headway in Isére-Arc Bore that Will 


Carry Water for Generating Power 


S A PART of France’s program 
for increasing its production of 
electricity, a 7'%4-mile tunnel of 

large bore is being driven between the 

Isére and Arc rivers in the Department 

of Savoie in the eastern highlands of the 

country. Both streams are tributaries of 
the Rhine, which has the largest flow of 
any French river, and join a short dis- 
tance downstream from the tunnel. 

They rise in the Alps, the Arc starting 

at the base of Mont Cenis which was 

pierced (1857-71) by the first tunnel 
driven with the aid of air-powered rock 
drills. 

The headwaters of streams in this area 
are fed largely by glaciers, and the run- 
off is greatest in spring and summer. 
In order to obtain an adequate flow 
throughout the year for operating down- 
stream hydroelectric plants, it is neces- 
sary to store surplus water during those 
seasons and release it in fall and winter. 
Carrying out this plan, a 590-foot-high 
concrete dam that will impound 187,000 
acre-feet of water is being erected on the 
Isére at Tignes, where the average flow 
ranges from 700 cubic feet per second 
in January to 4800 in June. By reusing 
this water several times at successive 
downstream plants it will generate 700 
million kw-hrs of electricity per year, 
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Cc. H. Vivian 







NOTRE-DAME DE BRIANCON 


Access to the upstream end of the tunnel is gained through an adit (bottom) at 
Notre-Dame de Briangon where a concrete mixing plant, compressor building 
and other contractor's shops are maintained. The machine at the right of the 
portal is a Conway loader used for mucking. The picture at the left shows a 
section of the town with materials for use in the tunnel piled in the foreground. 


which is 44 percent of the potential 
power of all the water-storage capacity 
now available in the country. Sometime 
in the future additional storage will be 
provided by constructing the Champag- 
ny Reservoir on the Doron River, which 
flows into the Isére. 

The Isére-Arc Tunnel is to be approx- 
imately 22 feet wide and 2414 feet high 
and of horseshoe section. It will take 


water from the Isére near the town of 
Moutiers at an altitude of 1545 feet, con- 
vey it to the brink of a gorge near the 
town of Aiguebelle through which the 
Arc flows and drop it through a vertical 
concrete-lined shaft, 12.1 feet in di- 
ameter, to an underground power plant 
known as Randens Powerhouse operat- 
ing under a total head of 501 feet. There 
will be four generating units, each con- 
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READY FOR ACTION 


The business end of the 2-platform drill 
carriage photographed while standing 
a short distance back from the heading 
during the mucking cycle. By mount- 
ing its DA-35 drifters on booms, each 
can be maneuvered vertically and lat- 
erally to cover a considerable area of 
the rock face. Had they been mounted 
in a stationary position on the old-style 
column-and-bar fixtures three times as 
many drills would probably have been 
needed. One set of the double rails on 
which the carriage runs is visible at 
the right edge of the picture. 


sisting of a Francis-type 45,000-hp tur- 
bine driving a 36,000-kva generator. A 
long tailrace channel will convey the dis- 
charging water to the Arc. 

Water diverted from the Isére down- 
stream from Moutiers will pass into an 
intake reservoir and flow from it through 
a reinforced-concrete pipe, 19.7 feet in 
diameter and 5904 feet long, into the 
upstream portal of the tunnel. The 
narrowness of the valley at that point 
and the existence of roads and houses 
limit the size of the intake reservoir. 
Consequently, its capacity will be only 
523,200 cubic yards (325 acre-feet). It 
is largely because of this factor that the 
tunnel is being driven with such a large 
bore. In reality, it will be a medium 
of storing as well as carrying water and, 
when filled, will contain 17,650,000 cu- 
hic feet of it. It is computed that the 

1ximum flow will be 3530 cubic feet 

r second. Near the downstream end 
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DIAGRAM OF SCHEME 


Water taken from the Isére River will be conveyed through the mountains, dropped 
through the turbines to generate power and then diverted to the Arc River. Both 


streams are tributaries of the Rhéne. 


will be a surge shaft to control varia- 
tions in flow. With a diameter of 51 
feet, a depth of 164 feet, and five hori- 
zontal expansion chambers spaced a- 
round its upper part, it will be one of 
the largest openings ever made for the 
purpose. 

The entire project calls for the ex- 
cavating of 1,817,400 cubic yards of 
earth and rock. Of this quantity 650,- 
000 cubic yards will be taken from sur- 
face openings and 1,167,400 cubic yards 
from underground. The largest item in 
the latter category is the 780,000 cubic 
yards of rock to be removed from the 
tunnel. The surge chamber will involve 
the excavation of 286,000 cubic yards 
of rock. To hollow out a place for the 
underground generating plant it will be 
necessary to remove 67,600 cubic yards 
of rock, and an additional 15,600 cubic 
yards of rock and 312,000 cubic yards 
of earth will be taken out of the tail- 
race channel. All told, approximately 
300,000 cubic yards of concrete will be 
used, 175,500 cubic yards of it for lining 
the tunnel. Steel requirements will total 
5000 tons, of which 3000 tons will be 
reinforcing for the concrete intake pipe 
leading to the upstream tunnel portal. 

The whole undertaking is sponsored 
by the National Power Authority, i:lec- 
tricité de France, which has for several 
years been carrying out a program of 
construction to increase the country’s 
generating capacity. The project under 
discussion is one of many on the Rhéne 
River either underway or in the plan- 
ning stage. The annual French output 
of electric power is around 750 kw-hrs 
per capita, as compared with about 2000 
kw-hrs in the United States, and it is 
considered desirable to increase it to 
improve the general economic welfare 
of the nation. It is expected that this 
particular development will begin oper- 
ating in the latter part of 1953. 

The bore is being driven under con- 
tract by A: Borie of Paris, reputed to 
be one of the most experienced tunnel 
contractors in France. Tunneling was 


started from both ends: directly and in 
full section on the Aiguebelle side, while 
on the Notre-Dame de Briancon side, 
as an accompanying sketch shows, ac- 
cess to the tunnel line was gained by 
excavating an adit approximately 3280 
feet long from the town of Notre-Dame 
de Briancon. This intersects the tunnel 
line near its upstream end, and about 
half of the length of the bore is there- 
fore being driven on the downgrade. 
This is complicating matters somewhat, 
as it means that water issuing from the 
rocks penetrated accumulates at the 
drilling face and must be removed con- 
tinually. Portable Ingersoll-Rand Model 
25 sump pumps transfer the water from 
the heading to a sump located a short 
distance to the rear. From there, three 
centrifugal pumps deliver it through a 
12-inch pipe to a second sump about 
3300 feet back. Another battery of 
pumps is stationed there, and as the 
tunnel grows in length the number of 
sumps and pump installations will in- 
crease accordingly. On the Aiguebelle 
side, where the tunnel is being pushed 
upgrade, the job is simplified as regards 
the evacuation of incoming water. 

The contractor began driving the tun- 
nel at both headings by means of the 
so-called Swedish method of drilling and 
later changed to the latest type of A- 
merican equipment at the Notre-Dame 
de Briancon heading. Consequently, the 
job affords an opportunity to compare 
these two systems. The Swedish method 
consists in mounting light hand-held 
drills on supporting pneumatic legs. Ac- 
tually this is not exclusively a Swedish 
development, as similar devices called 
Jacklegs were introduced by an Amer- 
ican manufacturer as long ago as 1938. 
In the United States the method is fa- 
vored for mining under certain condi- 
tions, but heavier equipment is consid- 
ered more effective for tunnel driving. 

Initially, in the Isére-Arc Tunnel, fif- 
teen drills each weighing about 40 pounds 
were mounted on a drill carriage or jum- 
bo. The drill steel was %-inch hexagon 
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of the Swedish type which, instead of 
having a detachable bit as is the pre- 
vailing American practice, is in one solid 
piece. The bit is forged on one end and 
is of the single-edge or chisel type, as 
compared with the conventional Amer- 
ican cross-type bit. The Swedish steel 
does, however, have a tungsten-carbide- 
insert cutting edge. 

The steels used on this job were of 
two lengths: 5'% and 10% feet. The 
chisel bit on the shorter steel, with 
which holes were started, was 39 milli- 
meters (1.27 inches) in diameter. That 
on the longer one, which followed the 
starter, was 37 millimeters (1.21 inches) 
in diameter. The typical drilling round 
with this equipment consisted of 70 holes 
each 3 meters (9.848 feet) deep, or a 
total of 688 feet of hole. These holes, 
about 1% inches in diameter, were load- 
ed with 9-ounce (250 grams), 30-milli- 
meter (1.18-inch) dynamite cartridges. 
The Swedes maintain that with this sys- 
tem of small holes they get economy 
and superior rock fragmentation even 
though they ordinarily have to drill more 
holes per round than is the case where 
larger equipment is employed. These 
contentions were not proved on this job 
when hard rock was encountered. 

At the Aiguebelle heading, because of 
bad ground formation which necessitated 
timbering, the work in full section was 
abandoned and the contractor had to 
fall back on the old method of small- 
section drift heading and then enlarging. 
At this point progress was slowed down, 
and as the ground remained very soft 
at this end the Swedish method was 
continued with the equipment already 
on hand. 

At the Notre-Dame de Briancon side 
the rock penetrated varies from what 
is known as a coal schist with earth 





VALLEY OF THE ISERE 
This picture and the one on the opposite page are summer and winter scenes of 
the picturesque Val d'Isére in the heart of France’s winter resort country. The 
tunnel described in this article is on the other side of the highest mountain, about 


20 miles away. 


layers to homogeneous gneiss. At the 
start, well-trained miners succeeded in 
making a daily advance averaging 30 
feet so long as the ground was soft. As 
the tunnel heading pushed ahead the 
rock grew harder, and with the light 


JUMBO UNDER CONSTRUCTION 


A view of the A. Borie yard at Marseilles at the time the carriage was being built 
by the contractor from drawings made in the United States. The picture gives an 
idea of the heavy steel members of which the jumbo was put together. A part of 
one of the booms that serve as drill mountings is seen at the near corner. 


126 


drills available it sometimes took three 
to five hours to drill out a round, and 
advance dropped to 14 feet per day. 











The contract includes a limitation date f 


for the completion of the project and 
also insures the contractor a liberal bo- 
nus for each day he finishes ahead of 


- 


the.expiration date. It is obvious, there- j 


fore, that he will benefit financially if 
he utilizes equipment that will enable 
him to make the greatest possible prog- 
ress. Work is carried on around the 
clock six days a week, and on Sundays 
it is confined to maintenance operations, 
laying and adjusting tracks, etc. 

In the interest of speeding up oper- 
ations, the contractor permitted Inger- 
soll-Rand Company representatives to 
come in and run some tests with Amer- 
ican-made DA-35 drifter drills. Because 
the only access to the heading was 
through an opening left in the center 
of the Swedish drill carriage for the pass- 
age of the mucking machine and car’, 
there was a limit to the size of the equip- 
ment that could be assembled. A 2-drill 
carriage was therefore put together, with 


the drills mounted on what are known | 


as Ingersoll-Rand jumbo booms. Each 
boom is moved, by an air motor and 
can be raised or lowered to any desired 
drilling position in a matter of seconds. 
A swivel mounting at the base also per- 
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mits shifting the boom to either side 
by merely loosening one nut. When the 
nut is tightened, the boom is held rigid. 
With a small carriage of this type, two 
roof jacks, that can be made to exert 
a pressure of 32 tons, keep the carriage 
from moving on the tracks on which 
it runs. 

The tests were made in October, 1950, 
and the results were favorable enough 
to induce the contractor to try out a 
full-size drill carriage equipped with DA- 
35 drills. As a consequence, the assem- 
bly of a double-deck jumbo was started 
in the Borie shop in the suburbs of Mar- 
seilles. On it were mounted twelve DA- 
35 drifter drills with 48-inch aluminum 
shells, steel centralizers and power feeds. 
Each drill was set up on a DJB boom, 
as in the case of the test carriage. As 
an accompanying picture shows, the lat- 
ter runs on four rails laid two on each 
side of the tunnel and about 16 inches 
apart. The carriage is mounted on four 
trucks, one at each corner. The two 
forward trucks have four wheels and the 
two rear ones two wheels. Room was 
left in the center for the passage of a 
mucking machine, locomotives and cars 
tc and from the tunnel heading. 

Che carriage was fully assembled at 
Marseilles to make sure that it would 
function properly and was then disman- 
thed and shipped to the job. Disman- 
ting was necessary to get it into the 
ttnel through the adit, as the latter 

; too small to accommodate the struc- 

It went into service on April 23, 
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1951, and it was natural that the men 
needed a little time to learn how to 
operate the strange equipment. As a 
matter of fact, they were sure that they 
preferred the drills they had been using, 
claiming they were easier to handle. 
However, after two weeks’ practice they 
announced that they would rather run 
the drifters on their boom mountings. 
Once again they explained that the work 
was easier. 


The drifters use carbon-steel Jackrods 
and 4-point Carset (tungsten-carbide- 
insert) bits of 134-inch gauge. An aver- 
age drill round consists of 65 holes, each 
approximately 11.8 feet deep, or about 
767 feet of hole all told. From April 23 
to July 28, a period of fourteen weeks, 
160 rounds were drilled, blasted, and 
loaded out for a total advance of 1673 
feet and an average weekly progress of 
119.5 feet. For the 36 weeks from April 
23 to December 30, with the heading 
continually moving farther from the por- 
tal and consequently tending to slow 
down operations, an advance of 3330 
feet was made, or an average of 9214 
feet per week. 

Under favorable conditions a round 
has been drilled out in one hour and 
fifteen minutes, and a round has been 
drilled, loaded and fired in two hours 
and ten minutes. If other steps in the 
cycle of operations could be brought to 
the same relative efficiency as drilling, 
progress would steadily increase. But as 
matters stand now the handling of water 
is a difficult problem, and on numerous 
occasions work has had to be suspended 
because of a flooded heading. Other 
delays have been caused by interrup- 
tions in power or voltage drops. 

The records show that even though 
Carset bits are drilling larger holes, they 
are giving a greater footage than was 
obtained with the Swedish 1-piece steels 
with their tungsten-carbide inserts. Dur- 
ing the 4-month period previously cited, 
415 Swedish steels were consumed in 
drilling 164 rounds for an advance of 
1394 feet. The total length of hole was 
112,832 feet, or an average of 272 feet 
per steel. In comparison, 253 Carset 
bits drilled 119,733 feet of hole in 22 
weeks, or an average of 473 feet per bit. 
A heading crew on each shift consists 





SOURCE OF AIR SUPPLY 


Interior 6f the compressor house at the Notre-Dame de Briangon end of the work, 
showing four Ingersoll-Rand Type XVH compressors each driven by V-belts from 
a 203-hp motor. Combined, they have a capacity of approximately 4000 cfm. The 
air is piped into the tunnel through a 12-inch line. 
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of a superintendent and 21 men, as fol- 
lows: one chief miner, twelve miners 
and six helpers, one mechanic and one 
electrician. During the mucking period 
two of the miners run loaders and three 
others operate the electric locomotives 
that haul the trains of dump cars in and 
out of the bore. 

Apart from the change made in drills, 
the equipment in the tunnel remains 
the same. After completing a drilling 
round, the carriage is moved back from 
the heading a distance of from 400 to 
800 feet and the round is fired electri- 
cally using ten delays of blasting caps. 
Smoke and gases are then drawn out 
through a i-meter-diameter (39-inch) 
pipe extending to the portal, where it 
is connected to two 180-hp blowers with 
valves arranged for either blowing or 
exhausting. An average of 21 pounds, 
14 ounces of explosives is used per cubic 
yard of matzrial. 

When the atmosphere is sufficiently 
clear for men to return to the heading, 
two Conway 75-hp loaders are moved 
forward, followed by two 80-hp, 10-ton 
electric locomotives pushing strings of 
empty 5-cubic-yard steel dump cars. In 
all, there are six rails in the bore, dis- 
tributed across a width of 4 meters (13 
feet). The four inner ones are equi- 
spaced, thus providing a set of tracks 
on each side and a central one, all of 
the same gauge, approximately 42 inches. 
In the advanced section of the heading 
the two outer of these tracks are used 
by the muck trains, thus enabling the 
two loaders to work on the muck pile 
simultaneously. To make sure that both 
trains are not loaded and ready to leave 
at the same time, one consists of five 
cars at the start and the other of nine. 





Here the middle section of the lower platform had been 
removed to clear a way for the passage of muck trains. 
The view at the left shows the rear of the jumbo; in the 
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After the car immediately behind a 
loader has been filled, the train is drawn 
back to a transfer point where an empty 
from the rear end is set onto transverse 
rails that connect the two sets of tracks. 
As loading proceeds and the two trains 
shuttle back and forth past the trans- 
fer station, empties are shifted from the 
rear of one to the front of the other. 
Two sets of these transverse switching 
tracks are maintained and are located 
at least 60 meters (197 feet) back from 
the face. When all the cars of a train 
have been loaded, they are hauled out 
to a disposal dump. After the train 
passes the transfer, it is switched over 
to the two central rails so that it will 
pass through the opening in the parked 
drill carriage. Its position at the head- 
ing is taken by another train of emp- 
ties. 

About 6200 feet of the bore has been 
lined with concrete, and it is intended 
to continue lining the sides and roof 
while drilling is going on by pumping 
the concrete into collapsible steel forms. 
The invert will be laid later. Up to now 
no unusual difficulties have been en- 
countered, and the rock is standing well 
without support. However, as the tunnel 
will have 6500 feet of burden over it 
at its deepest point, and as the pressure 
will be in the range of that experienced 
in the Mont Cenis, Simplon and other 
major alpine tunnels, it is possible that 
lining will then have to follow excavat- 
ing closely in order to arrest any move- 
ment of the ground penetrated. Also, 
it has been predicted that temperatures 
up to 98°F will be met, and that the 
average will be around 95° for a dis- 
tance of about 1'!4 miles in the central 
part of the bore. The temperature now 


OTHER VIEWS OF CARRIAGE 


ranges around 78-80° while muckin : is 
in progress, but drops to 61-64° w ren 
drilling is underway, this being att cib- 
utable to the cooling effect of the ex. 
panding compressed air exhausted fom 
the drills. 

Compressed air is supplied by ‘our 
Ingersoll-Rand Type XVH compressors, 
each driven by a 203-hp motor ana de- 
livering approximately 1000 cfm at 100 
psi pressure. It is piped underground 
in a 12-inch main from which two 3- 
inch hose, 82 feet long, extend to the 
drill carriage. These terminate in mani- 
folds from which individual smaller hose 
take-offs run to the drifters. These, as 
well as the water lines, are carried in- 
side the ribs of the jumbo to keep the 
platforms clear. Lubricators are incor- 
porated in the air lines serving the drills, 
with 44-inch connections ahead of them 
for tapping air used for blowing cut- 
tings out of the holes. 

Electric power for operating the Con- 
way loaders is brought into the tunnel 
at 15,000 volts and stepped down to 
380 volts by a transformer located on 
the side of the tunnel. The latter is 
electrically lighted, and additional light 
is provided at the heading by lamps 
receiving their current from small air- 
operated generators. 

A well-equipped shop keeps the drift- 
er drills in good working order and re- 
conditions Jackrods and Carset bits. To 
serve the various machines in it, a 2- 
inch air line runs around the base of 
the four walls. An Ingersoll-Rand No. 
40 drill-steel sharpener is used to forge 
shanks and threads on rods which are 
heated in two oil-fired Jackfurnaces. 


Dulled bits are ground on two I-R 


bench-model 4G grinding machines. 





other one, men are demonstrating how the drill booms 
swing outward. Each is powered by an air motor, and 
to maneuver it the operator only has to turn a lever. 
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Farm Mechanization 
«Part One» 


J. C. Pierce 
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Like reins to the lead horses of a team, air hoses reach 
from the control deck of the first combine to the tractor 
pulling both 20-foot units in tandem across Montana wheat 
fields. Two men and three machines do all the harvest- 
ing in 40-foot swaths at the rate of twelve acres an hour. 
A compressor and an 8x42-inch receiver are mounted 
at the forward end of the head combine to supply the 


ITH slightly more cropland 

than was available in 1920 and 

with 1,300,000 fewer workers, 
the American agriculturist is called upon 
to feed 50 million more people and also 
to meet heavy export requirements. So 
gradually have the forces at work in- 
creased the output of each acre of soil 
and each unit of livestock during recent 
years that only those close to farming 
pursuits fully appreciate the significance 
of that accomplishment. 

An agricultural revolution, kindled 
more than a century ago, smoldered until 
comparatively recently when the need 
o* greater food and fiber productivity 
fenned it into life. It has involved farm 
nechanization of a high order, as well 

improvements in seed culture, animal 
‘sbandry, tilling, planting, cultivating, 

‘rvesting, marketing and general farm 
inagement. 


_ 
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of five. 


Many pages of the history of agricul- 
ture must be turned back to expose the 
roots of today’s tractor-drawn multibot- 
tomed gang plows, giant grain combines, 
ingenious mechanical cotton pickers and 
other machines that have replaced mil- 
lions of farm workers while pushing pro- 
duction figures upward. Each of the 
approximately two million workers in 
1820 cultivated enough to support him- 
self and a little more than three other 
persons. That was quite satisfactory, 
because there were only 9,638,453 people 
in the United States at that time, and 
additional foodstuffs obtained from the 
sea, from the abundant native wildlife 
and from foreign sources nicely rounded 
out the requirements. 

But even then there were ominous 
signs of irsufficiencies, for the young 
nation’s population was growing far fas- 
ter than the output of her farms. Each 





HORSE TO HORSEPOWER 


“The old gray mare ain’t what she 
used to be’ — nor is she where she 
used to be. The switch from horse to 
horsepower, together with the increased 
production per farm acre and animal, 
has made it possible to provide our 
growing nation with the large and va- 
ried quantities of foods and fibers she 
requires. 


power by which the controls of the tractor are operated. 
At the turn of the century, a single unit of comparable 
size was pulled by 21 horses or mules and carried a crew 
Three machines, with 63 horses and 15 men, 
covered about 75 acres in fifteen hours—actually less 
work than is now performed in the same time by one of 
the combines shown. 


farmer could care for only a few acres, 
wildlife became less plentiful, and home 
needs multiplied by demands from a- 
broad for many essential foodstuffs were 
increasing. More acres had to be brought 
under cultivation if they were to be met. 
Those conditions were the cause of the 
first squeeze to encourage food and fiber 
production, and necessity, as always, 
mothered invention. Some worth-while 
machines were devised in the years a- 
round 1840, among them McCormick’s 
reaper, as well as threshers, mowers and 
the grain-cleaning fanning mill. 

With equipment of this kind each 
farmer could cover more ground, grow 
more produce — and the steady devel- 
opment of agricultural machinery was 
underway. To pull these machines of 
varying sizes and to haul the heavy loads 
to market, the horse and mule became 
more and more important and steadily 
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MAN AND MACHINES 
Wherever one looks on a modern farm 
one sees machines functioning unat- 
tended or operated by a single man 
doing work that formerly required draft 
animals and many hands. An example 
of this is the light 2-row, spring-tooth 
cultivator at the top loosening soil a- 
round young corn. The man at the 
right busy filling a silo drove the trac- 
tor trailer in from the field and in the 
course of a day can haul and store 
several more loads of ensilage. [Illus- 
trated at the bottom is a multiple weed- 
er on a Montana farm. Mounted on 
it is a small compressor that is driven 
through a shaft from the caterpillar 
crankshaft and powers five horizontal 
pneumatic cylinders that raise and low- 
er the weeder blades. When World 
War II took all but a handful of work- 
ers from farms like this 9000-acre one, 
it was necessary to resort to mechan- 
ical equipment or let the land go back 
to wild grasses and weeds. 


increased in numbers until soon after 
World War I when the tractor, motor 
truck and automobile began to displace 
them on a wholesale scale. In 1910 there 
were an estimated 24,211,000 work ani- 
mals and only 1000 tractors on the 
6,361,000 farms in the United States. 
In 1920, when the tractor invasion was 
well on its way, there were 26,742,000 
horses and mules and 246,000 tractors 
on 6,448,000 farms. Today there are in 
excess of four million tractors on about 
5,379,000 farms and only a little more 
than six million draft animals. The size 
of the average farm was, of course, af- 
fected by mechanization and increased 
gradually from around 138 acres in 1910 
to 215 in 1950. 

Incidentally, the year 1910 was of 
considerable significance in the American 
agricultural revolution. Then, 11,591,- 
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767 persons were engaged in agricultural 
pursuits — an all-time high. However, 
in relation to the total working force of 
37,370,794 that was only 31 percent, as 
compared with 1820 when 71.8 percent 
of the gainfully occupied (2,068,958 out 
of 2,881,000) worked on farms. Since 
1910 the trend has been downward both 
as to number and percentage, the records 
showing 9,162,547 or 17.6 percent in 
1940 and a further reduction of about 
870,000 ten years later. 

With the departure of millions of 
draft animals, 64 million acres on which 
feed for them was growing were released 
for raising produce. Based on a 1918-22 
to 1940-44 comparison, this diversion is 
said to account for approximately 30 
percent of the increase in marketable 
farm products, while crop and livestock 
yields, together with a decline in ex- 





ports, account for the other 70 percent. 
All this means that each farm worker is 
now supporting himself and more than 
fourteen others, as against nine besides 
himself in 1920. 

Each hour is twice as productive to- 
day as it was in.1920, about half of the 
boost being attributable to mechaniza- 
tion and the remainder to technological 
advances that have multiplied both the 
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crop and livestock yield. Because the 
mnodern tractor and associate equipment 
permit the farmer to do his work in far 
‘ess time than in the past, his contribu- 
‘:0n to the over-all food and fiber supply 
greater and his total physical costs 
abor, power, machinery, and other 
ems) per unit of output are lower— 
ive decreased in the neighborhood of 

} percent since 1920. It’s the familiar 
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HARVESTING BARLEY 


When the California barley crop is 
ready for gathering, mechanical giants 
go out in the fields and do the work 


in short order. 


At the left is shown a 


self-propelled harvester alongside of 
which is pulled a cat-treaded unit called 
a “bank-out wagon” from which a 


PHOTOS CATERPILLAR TRACTOR COMPANY 


story of higher production bringing down 
costs. 

Farm mechanization was by no means 
confined to the field. Labor-saving me- 
chanical aids in and about the home, 
barn, silo and chicken house also played 
a vital part in increasing productivity, 
and without them no amount of field 
mechanization would have brought a- 
bout the results that have been achieved. 
In 1898 electric power pumped water 
and ran a cider mill and a raisin stemmer 
in California. Across the continent, a 
few years later, Charles Cook closed a 
switch on his Mohawk Valley, New 
York, farm that shot 60-cycle alternat- 
ing current into a 5-hp motor from a 
small hydroelectric plant 2 miles away 
to help him with his chores. That ap- 
plication has been repeated in that one 
state on more than 124,000 farms and 
called for 52,000-odd miles of farm power 
lines. 

In excess of 84 percent of the farms in 
the United States are now served with 
electric energy by the country’s network 
of transmission lines. Still others have 
individual generators driven by internal- 
combustion engines. The extent to 
which this utility is depended upon for 
lighting and to operate compressors, 
pumps, blowers, milking machines, re- 
frigerators, brooders, etc., is indicated 


screw-type conveyor (below) unloads 
the winnowed grain into fleets of trucks 
that haul it to storage points. 


by the fact that in 1950 more than seven 
billion kwhrs worth some $79 million— 
or the equivalent of the entire TVA hy- 
droelectric capacity—-was consumed by 
the 3,420,000 customers on the trans- 
mission systems financed by the Rural 
Electrification Administration. It is es- 
timated that the total annual consump- 
tion on American farms is now around 
fifteen billion kwhr, of which about 80 
percent is used in the homes and the re- 
mainder for purposes of production. 
Countries other than the United 
States also have sharply increased out- 
put per acre. Great Britain has boosted 
her yield by about 40 percent since 
World War II and, consequently, is 
growing nearly 50 percent of her food. 
Sweden has doubled the production of 
her croplands in the past 80 years and 
reduced the number of farm workers 
from four million to less than two million. 
Since 1939, with a 15 percent drop in 
workers, she has stepped up her agri- 
cultural output 9 percent. The recent 
concentration of machines and science 
on Canada’s farms has brought much 
submarginal land under cultivation there 
and greatly increased yields. 
Authorities point out that agriculture 
is only now entering the dawn of mecha- 
nization and technological development. 
On the world’s drafting boards are new 
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AIR CONDITIONED 


Operating a combine can be a hot and dusty job, especially in the Salt River 
Valley of southern Arizona where Charles Saylor is shown on his machine. 
In addition to the umbrella and water bag to contribute to his comfort, Mr. Saylor 
mounted a blower on his combine (indicated by an arrow). Currents of air ducted 
from the fan keep the swirling dust out of his face so that he can watch the opera- 
tion of the cutter bar, keep the instrument panel clean and prevent excess 
dust from clogging the motor air-intake screen. Before the blower was installed 
the bar was often broken and the motor air intake had to be cleaned at least 


two times a day. 


designs for machines and accessories to 
offset more fully the loss of farm labor 
to city job, factory and the armed serv- 
ices. Botanists are busy wedding plants 
to provide species adapted to specific 
climatic, growing and harvesting con- 
ditions. It was from the botanist’s lab- 
oratory in the 1930’s that hybrid corn 
emerged—a variety which, because of its 
fabulous yield, has added more than 20 
percent to the nation’s corn crop. Con- 
trolled crossing of specially cultivated 
parent plants, purified by inbreeding, 
produced this new corn of sturdier stock 
and uniformly located ear to better fit 
the mechanical picker. 

Agronomists and horticulturists, work- 
ing on numerous experimental farms and 
plots, are never through looking for im- 
proved tilling, cultivating and irrigating 
methods and for fertilizer mixes that 
will push output upward. The labora- 
tories of agricultural chemists hum with 
activity that results in more effective 
fertilizers and soil conditioners, vaccines 
and insecticides. Krilium, a soil condi- 
tioner announced early this year by a 
leading chemical manufacturer, is said 
to be about 200 times as effective as 
equal amounts of compost or peat moss 
and to point to bigger and better crops 
from silty or clayey soil. 

Also fresh from the chemist’s test tube 
is a sex hormone known as ECP which, 
it is claimed, makes sheep bear twice as 
many lambs and which has proved high- 
ly successful in overcoming sterility in 
cattle and swine. While that group of 
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scientists is providing us with more food 
animals and fiber, other research men 
are endeavoring to make meat animals 
and fowl grow faster and heavier, dairy 
stock that will produce more milk, and 
chickens that will lay more eggs. Be- 
cause of their efforts more milk will be 
supplied in this country in 1952 by 
315,000 fewer milch cows than in 1951 
and by 4,363,000 less than in 1945. The 
increase in the output per cow is the 






























































outcome of improved feeding and bre ed- 
ing methods. The economic significa nce 
of developments of this kind is apprevia- 
ble. 

The relentless efforts on the pari of 
this agricultural team seem justified 
when population forecasts are consid- 
ered. In the past 50 years the popula. 
tion has doubled to 155 million, and may 
well reach 190 million by 1975. That 
calls for a rise in farm production of 
more than 20 percent from a dwindling 
force of farm workers and a stable area 
of tillable soil. (According to Maurice J. 
Tobin, Secretary of Labor, about 400,- 
000 left farms for jobs in industry in 
1951.) In order to meet the estimated 
1975 requirements, it will be necessary 
to increase the number of beef cattle and 
hogs by 15 million and 25 million head, 
respectively, and the yield of milk by 
30 billion pounds per year, eggs by 15 
billion pounds, corn by 600 million bush- 
els and wheat by 225 million bushels. 
Little wonder, then, that the race to 
mechanize the farm and to top the 
yield-per-acre records continues. Farm- 
er, scientist and implement manufac- 
turer have a big job ahead. 

The outlook indicates a big potential 
market for agricultural machinery. It 
is estimated that in the next five years 
the American farmer will spend more 
than two billion dollars on electrical ap- 
pliances alone, and about $675 million 
on electric production equipment such 
as crop driers, milking machines, water 
systems and brooders. Add to that his 
expenditures for tractors, trucks, plows, 
combines, compressors and small tools 
(in excess of $2600 million in 1949), and 
it becomes apparent how much the agri- 
culturist depends on industrial products. 


The concluding installment will appear in the 
June issue. 


ELECTRIC MOTHER 


Mass production of broilers is the business of Glenmont Farms near Albany, 
N. Y., where modern equipment pays dividends. Shown here is a floor-heated 
brooder house provided with thermostat controls, infrared lamps and other de- 
vices to promote fast growth. The 2-floor 30x200-foot building is believed to 
be the largest of its kind in America. Between 1000 and 2000 chicks are started 
towards broiler size each week. 
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London, England, had a water-supply system as far back 
as 1582 when pumps were installed in one of the arches 
of London Bridge. Those units were driven by the tidal 
flow of the River Thames through a series of undershot 
water wheels (left). Others were subsequently added, and 
the system remained in service until 1822 when the bridge 


\ | OVING water from one eleva- 
tion to a higher one is one of 
the most ancient of the arts. 

The designing of equipment to do this 
job has challenged the ingenuity of me- 
chanics and engineers throughout the 
ages. The calabash, or gourd, was prob- 
ably the first appliance used by primi- 
tive peoples to raise water, but as time 
went on and wells became deeper the 
water could no longer be reached by 
a hand-held vessel. The simple bucket 
and cord then came into common usage, 
and in Egypt the rope for lifting the 
vessel was reeved through a pulley sup- 
ported by a post and arm above the 
well. 

In time, those devices were supple- 
mented by the swape or shadoof, a lever 
swinging on a fulcrum. One end of the 
lever carried a pole and bucket while 
the other was’ counterweighted to as- 
sist in raising the filled container. An- 
other ancient pump of interest was the 
Egyptian screw, sometimes called Archi- 
nedes screw, which consisted of a tube 
wrapped in a helix about an inclined 
ixis. 
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CAMERON 
PUMPS 


Their Origin and 


Development 


George V. Shaw 


FORERUNNERS OF TODAY’S "PUMPS 


was torn down for a new structure. 
shows a cumbersome compound-beam, steam-engine driv- 
en pumping engine that is typical of the units that were 
in service during the latter part of the nineteenth century. 
It was designed by E. D. Leavitt, Jr., and supplied the 
citizenry of Lawrence, Mass., with water. 


The actual dates when these and many 
other ancient methods of raising water 
were invented are obscure. Possibly, 
those simple machines, born of neces- 
sity, were not considered important e- 
nough at the time to be noted for pos- 
terity. The first recorded installation 
of machine pumps was in London in 
1582. Designed by Peter Morrys, they 
were of the piston and valve type, fore- 
runners of a now familiar design. Be- 
cause no steam engines or electric mo- 
tors were then available, those units— 
located in one of the arches of London 
Bridge—were driven by the tidal flow 
of the River Thames through a series 
of large, undershot water wheels. 

The invention of the steam engine by 
James Watt in 1765 sparked improve- 
ments in pumps. However, Thomas 
Newcomen first employed steam in 1705 
to operate a water piston principally 
for pumping out mines. The early steam 
pump was a cumbersome affair. There 
was plenty of room for improvement, 
and as need for better machines arose, 
designing pumps became a more exact- 
ing science. By the beginning of the 





The other drawing 


nineteenth century several crude forms 
of the centrifugal pump had been built, 
and by 1840 the forerunners of our pres- 
ent highly efficient machines began to 
make their appearance. 

Not many years later, a young fellow 
named Adam Scott Cameron entered 
the picture. Hardly more than a ma- 
chinist’s apprentice, he migrated from 
Scotland to the United States where he 
landed with plenty of courage and am- 
bition but little else. By working at 
his trade during the day and devoting 
his evenings to study, he was able to 
complete an engineering education of 
sorts at Cooper Union in New York 
City. In his little shop at Twenty- 
Second Street & Second Avenue, opened 
in 1860, Cameron bent his energies to 
improving the existing means of pump- 
ing water. His efforts towards that end 
were so successful that he outgrew the 
400 square feet of floor space in only 
eight years and took over buildings for- 
merly occupied by the city jail in the 
block bounded by Twenty-Third and 
Twenty-Fourth streets, First Avenue 
and Avenue A. After adding a 3-story 
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structure, Cameron had a complete man- 
ufacturing plant, including pattern shop, 
brass and iron foundries, assembling and 
testing departments, warehouses and of- 
fices. 

Cameron produced a double-acting, 
horizontal-piston simplex pump that was 
outstanding in its field. It was simple 
in design and foolproof in construction. 
The key to its success lay in the absence 
of outside valve gear. Operation was 
controlled by a simple steam-thrown 
valve. This design became the nucleus 
of the entire Cameron line of steam 
pumps—the accepted standard for innu- 
merable purposes where reliability was 
a prime factor. Cameron boiler-feed 
pumps, both stationary and marine, were 
among the best examples. They were 
widely applied and were among the first 
to be used in pipe-line service. They 
were especially suitable for handling vis- 
cous liquids such as fuel oil or molasses. 

Cameron’s life was a busy but short 
one, for he died at the age of 40. After 
his demise, operation of the A. S. Cam- 
eron Steam Pump Works was taken over 
by others, although the business was 
retained by the Cameron family until 
1909 when it was purchased by Inger- 
soll-Rand Company. It is interesting 
to note that the Cameron valve gear 
first used in 1860 was never changed. 
The fact that it was still serving in 1950, 


OLD AND PRESENT PLANT 


Eight years after Adam Scott Cameron 
began manufacturing pumps in New 
York City in 1860, he moved his one- 
room shop to a group of buildings that 
covered nearly a block (above). The 
works remained there until 1912 when 
Ingersoll-Rand Company, which had 
purchased the business in 1909, built 
a modern plant at Phillipsburg, N. J. 
(right). 


when the company discontinued the com- 
mercial manufacture of steam pumps, 
testifies to Cameron’s inventive genius. 

In 1912, despite the fact that the New 
York factory had been equipped with 
improved machinery and production was 
increasing, the business had completely 
outgrown the available quarters. That 
year the old plant was abandoned and 
a new one opened in Phillipsburg, N. J., 
covering an area approximately three 
times as large. Though not the biggest, 
it was probably the best-equipped pump 
shop in the country. 

The entire output of the old Cameron 
plant was confined to direct-acting steam 
pumps, but by the time the move was 
made to Phillipsburg the centrifugal had 
already developed into a formidable ri- 
val. Sensing that the reciprocating pump 
was to be superseded by the centrifugal 
in most applications, the company es- 
tablished an engineering department for 
the design of this important new type 
and set up equipment for its manufac- 
ture in the shop. Now the Cameron 
plant is given over exclusively to the 
manufacture of centrifugal pumps, ex- 
cept for the few parts that are needed 
to keep in operation the thousands of 
direct-acting pumps still in service. 

The centrifugal pump was not new in 
this country and not far advanced when 
Ingersoll-Rand started building the type 


in 1912. The first machine based on tl at 
principle is said to have been invent 2d 
by Le Demour, a Frenchman, in 17::2, 
It was merely a straight tube attached 
at an angle to a vertical shaft which 
was rotated by hand. The centrifuzal 
was slow in developing because it re- 
quires rotational power from an outside 
source. It was not until the steam tur- 
bine and the induction motor were avail- 
able as sources of that power that pumps 
of that type came into general use. 

In 1818, a crude centrifugal was made 
in Boston and called the Massachusetts 
Pump, but 82 years were to elapse be- 
fore the type could be considered a com- 
petitor of the direct-acting machine. At 
the turn of the century there were sev- 
eral concerns manufacturing centrifugal 
units, but those pumps were greatly 
limited as to capacity and head. It 
was during this period that the Fifty- 
Eighth Street power plant of the New 
York subway was under construction. 
The inadequacy of the centrifugal pumps 
then available is brought out by the 
fact that it was necessary to install di- 
rect-acting circulating pumps, each driv- 
en by means of a vertical cross-com- 
pound Corliss engine, for the 25,000- 
square-foot condensers. In the mean- 
time the station’s 6000-hp engine-driv- 
en main generators have been replaced 
by turbine-driven generators and the 
direct-acting circulating pumps by cen- 
trifugals. 

For a description of a simple centrif- 
ugal we can do no better than lift a 
part of the text from Dr. A. J. Stepanoff’s 
book Centrifugal and Axial Flow Pumps. 
He says: “‘Every pump consists of two 
principal parts: an impeller which forces 
the liquid into a rotary motion by im- 
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wi. ch directs the liquid to the impeller 
an leads it away under a higher pres- 
sure. The impeller is mounted on a 
shaft which is supported by bearings 
and driven through a coupling by a 
driver. The pump casing includes the 
suction and discharge nozzles and houses 
the rotor assembly . . . . Liquid is directed 
to the impeller eye by the suction noz- 
zie and is brought into a circular mo- 
tion by the impeller vanes. The im- 
peller vanes and impeller side walls, or 
shrouds, form the impeller channels... . 
As a result of the impeller action, liquid 
leaves the impeller at a higher pressure 
and velocity than it entered. The veloc- 


ity of the liquid is partly converted in- 
to pressure by the pump casing before it 
leaves the pump through the discharge 
nozzle .... The volume of liquid pumped 
is referred to as capacity and is generally 
measured in gallons per minute. The 
height to which the liquid can be raised 
is called head and is measured in feet 
. ... The degree of hydraulic and me- 
chanical perfection of a pump is judged 
by its efficiency. It is a ratio of pump 
energy output to the energy input ap- 
plied to the pump shaft.” 

Several simple analogies will enable 
you to visualize these fundamentals. 
Suppose you had a pan partly filled 


ASSEMBLY FLOOR AND TESTING LABORATORY 
Directly below is shown a section of the long bay where the parts from the fabri- 
cating and finishing departments come together and are assembled. From there 
the completed pumps go to the hydraulic laboratory (bottom-right) which is 
equipped to test units from '/4 to 2700 hp. against heads up to 8000 feet. Under- 


neath the floor is a 2-walled 400,000-gallon concrete reservoir. 
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with water. If this pan were to rotate 
about a vertical axis, the water would 
overflow. Because of the centrifugal 
force involved in the rotating motion 
the water would be lifted (or pumped) 
to a higher head. Next, if you had a 
bucket of water with a hole in the bot- 
tom and by means of a rope whirled 
it over your head, the water would be 
thrown a considerable distance. The 
faster you whirled, the suoner the buck- 
et would be empty and the farther the 
water would be thrown. In other words, 
the increase in speed would increase the 
centrifugal force and you would pump 
more water to a greater height or head. 

If the molecules of water entering a 
pump impeller were suddenly solidified 
into BB shot, the velocity with which 
they would be thrown from the pe- 
riphery of the rotating impeller would be 
much greater than that at which they 
entered the eye. Assume that there is 
a steady stream of shot being thrown 
out. If it were allowed to go free through 
the air, no useful work would be done. 
Suppose, however, that a tin can were 
placed in line with the shot. In that 
case the can would be moved. In other 
words, by losing its velocity the shot 
exerts pressure on the can. That is the 
usable form of energy we want in pump- 
ing. In a centrifugal pump the volute 
casing or diffuser vanes serve to convert 
an appreciable amount of the velocity 
energy of the liquid leaving the impeller 
into pressure energy. 

There are two general classifications 
of centrifugal pumps: single stage and 
multistage. Single-stage units are used 
for moderate heads or pressures, the ca- 
pacity and head being governed by the 
allowable impeller diameter and speed 
consistent with high efficiency. There 


POWER-STATION SERVICE 


The installation at the right shows five 
boiler-feed pump sets, complete with 
instrument boards, each made up of 
a 5-inch, 8-stage unit (left) and a 6- 
inch, 3-stage unit (right) with a 2000- 
hp water-cooled motor between them. 
Bottom suction and discharge on both 
pumps makes for a neat appearance. 
Where space is at a premium, vertical 
mixed-flow pumps are well suited for 
circulating condenser cooling water. 
The 2-stage units pictured below are 
pumping river water at the rate of 
18,000 gpm against a head of 80 feet. 





are three types of impellers for centrif- 
ugal pumps, the choice depending on 
the flow characteristics to be obtained. 
The high-head impeller is usually a plain 
or single-curvature vane, the discharge 
being normal to the axis of rotation. 
The medium-head impeller is generally 
of the mixed-flow or Francis type which 
has a double curvature, or what is called 
a warped vane, at the inlet end. The 
low-head pump may be designated as 
an axial-flow or propeller pump because 
its impeller is more in the form of a 
screw similar to a ship’s propeller. In 
units of this type the liquid approaches 
the impeller axially and the flow is par- 
allel to the shaft. 

When the pumping head is higher than 
that obtainable with a single-stage pump 
the impellers are arranged in series in 
a casing, each impeller or stage devel- 
oping its increment of the total head. 
With the exception of the straight axial- 
flow type, the impellers described can 
be used in horizontal or vertical multi- 
stage pumps. 

There are few hydraulic or mechan- 
ical limits to the applications of modern 
centrifugal pumps or the liquids they 
can handle. So universal is their use 
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that the few services for which direct- 
acting pumps are still required lie in 
the range of very low capacities and high 
heads, or in handling liquids having a 
viscosity so high that they cannot be 
pumped efficiently with a centrifugal. 

The centrifugal is more flexible than 
the reciprocating pump so far as capac- 
ity is concerned. It is capable of an 





CENTRIFUGAL PUMP 





MIXED-FLOW PUMP 


output ranging from zero flow to the 
full volume for which a unit is designed. 
The pressure developed in a centrifugal 
depends on the diameter of the impeller, 
or impellers and the operating speed. 
For a given speed and capacity, only 
one pressure can be obtained. With 
direct-acting pumps, at a given speed 
and capacity, an infinite number of pres- 
sures can be obtained within the limits 
of structural design. 

The SV single-suction open-impeller 
pump was the first Cameron centrifugal 
to be turned out in quantity. The unit 
was built in sizes from 2 inches to 10 
or 12 for a top capacity of approximate- 
ly 3000 gpm largely for general water 
service and remained in production un- 
til about 1922. It was of simple design, 
as we know centrifugal pumps today. 

About the time Cameron moved from 
New York to Phillipsburg, the Panama 
Canal was nearing completion and large 
numbers of centrifugals were needed for 
draining culverts and lock gates and for 
operating the hydraulic chain fenders 
which acted like shock absorbers to pre- 
vent ships from damaging the gates. 
Cameron quoted on that bid and re- 





AXIAL-FLOW PUMP 


PUMP IMPELLERS 


Shown here diagrammatically are the three types used: Left, plain or single- 
curvature impeller with the discharge normal to the axis of rotation for high-head 
pumps; center, Francis or medium-head type with a double curvature at the inlet 
end; and, right, propeller or screw type for low-head pumps in which the liquid 
approaches the impeller axially and the flow is parallel to the shaft. 
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ceived an order for some 60 units. That 
was rather spectacular in those days 
and started a curve of production and 
pump sales that has climbed steadily 
as applications for centrifugal pumps in- 
creased and the lines expanded. 

Of the Panama Canal pumps, 48 were 
for use in connection with the chain 
fenders. They were 5-inch, 2-stage ma- 
chines with a capacity of 1200 gpm and 
for an approximate total head of 300 
feet when operating at a speed of 1750 
rpm. Though but a 2-stage unit, it was 
the forerunner of the well-known Cam- 
eron line of high-pressure multistage 
pumps. 

Since Cameron first became a part 
of the Ingersoll-Rand family the nation’s 
industrial expansion has been tremen- 
dous. With that development and our 
almost complete electrification has come 
an increasing demand for pumps until 
today they far outstrip in production 
and sale all other types of machinery, 
including automobiles, airplanes, steam 
turbines, diesel engines and refrigerators, 
combined. When one considers that 
each product named uses one or more 
pumps of the centrifugal or positive- 
displacement type, the total pump-pro- 
duction figure becomes impressive. 

With the nation’s ever-growing de- 
mand for power, generating plants have 
increased in size. Higher central-sta- 
tion pressures have resulted in greater 
economies and placed more emphasis on 
the design and reliability of the pump- 
ing equipment serving the boilers. Con- 
densers, too, are larger, and require larger 
circulating and condensate pumps. 

The quality of a product depends not 
only on the excellence of the design but 
also on the character of the workman- 
ship that has gone into the execution 
of the design. Customers who have 
visited the Cameron shop praise it as 
‘ model of good housekeeping and man- 

gement. Orderliness is not ‘‘show”’ for 
he visitor—it is a daily habit. 

The machining and finishing opera- 
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tions are accomplished in departments 
fully equipped to perform their jobs with 
speed, precision and efficiency. Rough 
iron, bronze and steel castings for the 
casings of centrifugal pumps enter the 
main bay from the storage yard or found- 
ry. As they proceed up the bay on 
their way to the assembly floor they 
undergo various machinirg operatiors, 
inspections and tests. The same flow 
of parts is seen in the bay where hun- 
dreds of sizes and types of impellers are 
machined from bronze, steel and alloy 
castings. In the area devoted to the 
production of shafts, special equipment 
is available to grind and finish the steels 
used for that purpose. 

The focal point of these fabricating 
and finishing departments is the assem- 
bly floor, which covers more than 100,- 
000 square feet. There all the parts 
that make up a complete pump are put 
together with the same care that marks 
each step of their manufacture. Some 
of the parts go into storage where, with 
tens of thousands of others, they are 
held in readiness to fill spare-parts or- 
ders or go into new pumps. From the 
assembly floor, each unit is moved to 
the testing department where it is given 


IN A PAPER MILL 


Big Fourdriniers like that shown at the 
left can produce 550 tons of kraft paper 
daily when operating at 1500 feet a 
minute. To keep a machine running 
at that speed the stock has to be fed to 
it in a steady stream of riverlike volume, 
and that work is done by what is called 
a fan pump. The unit pictured has a 
capacity of 40,000 gpm when handling 
stock of 0.2 percent consistency against 
a head of 30 feet. 


a complete hydraulic performance check. 
This assures the purchaser a pump that 
will operate well mechanically and meet 
the hydraulic guarantees made when it 
was purchased. 

With the rapid increase in the use 
of centrifugal pumps and the produc- 
tion of units of larger capacity for higher- 
head services, it became apparent in the 
late twenties that the testing equipment, 
provided when the shop was opened in 
1912, was inadequate for checking the 
prevailing hydraulic characteristics and 
power inputs. 

It was then that the company’s tech- 
nical staff designed the present modern 
testing department. Built in 1928-29, 
it is an important part of the Cameron 
plant and one of the finest of its kind 
in the country. It has facilities for 
checking pumps ranging from 14 to 2700 
hp, quantities up to 70,000 gpm and 
heads to 8000 feet at any speed up to 
7000 rpm. Units requiring less than 150 
hp are tested with electric dynamome- 
ters and larger pumps with turbine- 
driven dynamometers. 

Two general lines are built—the com- 
mercial and the engineering line. The 
latter includes all multistage, special- 
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TYPICAL APPLICATIONS 


Here we see Cameron pumps designed 
for two divergent services. The instal- 
lation at the right is part of a centralized 
copper-mine drainage system that feeds 
a reservoir from which the pumps take 
suction. They are built of special alloys 
because of the highly corrosive char- 
acter of the water. At the bottom is a 
shop view of a group of marine pumps 
for tankers that serve the dual purpose 
of unloading oil or gasoline and of fill- 
ing the empty tanks with sea water for 
ballast. They are made of bronze to 
resist the corrosive action of salt water 
and have a capacity of 3000 gpm. 





application units and single-stage pumps 
above the 12-inch size. In the com- 
mercial line, the close-coupled Motor- 
pump and its companion, the single- 
suction coupled pump, are represented 
by approximately 100 different pumps 
of single-, 2- and 4-stage design. A re- 
cent Motorpump development is a self- 
priming unit for services calling for in- 
termittent operation. A partial list of 
the industrial users of Motorpumps in- 
cludes builders and contractors, chem- 
ical works, dairies, distilleries, breweries, 
packing plants, oil refineries and a host 
of others. 

The field for the engineering line is 
narrower but still sizable. Power plants 
have developed greatly in the past three 
decades both as to size of generators 
and steam pressure carried to drive the 
turbines. Up to about 1922, Cameron’s 
boiler-feed pumps were multistage tur- 
bine units, designated as types MT and 
ST. Successors of the Panama chain- 
fender pumps, they were good for pres- 
sures of about 600 pounds. But pres- 
sures had started to go higher and pump 
designs had to be changed to parallel 
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that advance. The next step was the de- 
velopment of heavy boiler-feed pumps 
along the same general line of the pre- 
vious models but producing pressures 
up to 1200 pounds. Known as the 
HMT’s they were the Cadillacs of boiler- 
feed pumps, and for reliability have nev- 
er been excelled. Some have piled up 
more than 80,000 hours of service — 
without being opened. 

Today it is not uncommon to find 
boiler plants operating on steam pres- 
sures of 2000 psi and higher. Cameron’s 
answer to this challenge is the vertically 
split, forged barrel pump. The fact that 
some now on order require 3000-hp driv- 
ing motors gives an idea of the size of 
these units. They are truly the aristo- 
crats of modern pumps. 

Steam pressures have gone up in in- 
dustrial boiler installations as well as 
in power plants, but as a rule the pres- 
sures are not so high and the conditions 
can be met with horizontally split multi- 
stage units. Until of late, the HMT 
was the pump used in this service. How- 
ever, steel casings are needed in most 
cases to handle the feed water. 


The refining branch of the petroleum 
industry, including modern high-pres- 
sure gasoline extraction plants for con- 
verting natural gas into gasoline, offers 
a good market for Cameron pumps. 
Many refinery applications have proved 
troublesome in the past because of the 
difficulty encountered with flammable 
stuffing-box leakage. Ingersoll-Rand’s 
answer to this problem is the Cameron 
Shaft Seal, introduced in 1928 and re- 
cently incorporated as standard equip- 
ment in a new compact design of re- 
finery pumps which require no stuffing- 
box attention or maintenance and have 
set a new high in safety and depend- 
ability. 

After an extensive survey of pump 
uses and liquids handled in the chemical 
industry, Ingersoll-Rand’s metallurgical 
department developed the material that 


now bears the trade-mark Ircamet. This } 
steel alloy is the best solution of most ff 


corrosion problems and is now standard 
in the chemical-pump line, which con- 
sists of fifteen pumps of different sizes 
ranging from the 34-inch model to the 
10-inch unit. 

At the outset of this article it was 
stated that water is the element most 
important to man’s existence. That is 
probably so, but without paper on which 
to record his thoughts and lay out his 
plans man would have had difficulty 
in progressing beyond the Stone Age. 
Most of the paper used today is made 
from wood reduced to cellulose fibers 
either by a chemical or mechanical proc- 
ess. One way or the other, numerous 
pumps of many varieties are needed to 
convey the pulp from one manufacturing 
stage to the next. 

Water is used in‘large quantities and 
is pumped to the mill by single-stage. 
double-suction pumps. Rough stock, 
obtained by cooking wood chips with 
strong caustic or acid solutions, contains 
knots, slivers and possibly fragments of 
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the cooking vessel’s cement lining. Spe- 
cially designed units pump this mixture, 
which looks like lumpy oatmeal, to 
screens which sieve out the foreign ma- 
terial. Other pumps pick up the screened 
stock and pass it along through various 
refining and beating processes which pre- 
pare the fibers for conversion into paper. 

Cameron has been intimately associ- 
ated with the development of the mod- 
ern paper mill since 1922, when the com- 
pany received an order for about 60 
pumps for a plant in Canada. Today, 
nearly all mills in the Dominion use 


Cameron pumps for all or some of their 
operations. Papermaking in Canada is 
confined mostly to newsprint, which is 
a combination of mechanical and chem- 
ical pulps, while production in the United 
States is largely given over to the so- 
called chemical stocks, which include 
book and writing paper, wrapping tissue 
and other products. The industry re- 
ceived a great impetus in the southern 
states when Dr. Charles H. Herty de- 
veloped a method of making newsprint 
and good white paper from slash pine, 
and today pulp and paper manufacture 








REDESIGNED TYPES 


The lower unit is one of a line of small single-stage double-suction pumps for 
general hydraulic service up to 2100 gpm and 150 psi pressure. The series has 
permanently lubricated ball bearings and double mechanical shaft seals in place 
of the usual packed stuffing boxes. The other unit is a horizontally split multi- 
stage pump for boiler-feed and general application where the pressure does not 
exceed 800 psi. It features a cylindrical-bore casing, a unit-type rotor assembly, 
impellers in opposed groups to neutralize axial thrust; and multiple-volute fluid 
passages. Both pumps are more efficient than the earlier models because of the 


improvements in design. 
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is one of the South’s largest industries. 

Paper machines have reached huge 
proportions and are capable of produc- 
ing up to 550 tons per day. They can 
run a continuous sheet of kraft 236 inches 
wide (that’s nearly 20 feet) at the rate 
of 1500 feet a minute. When operating 
at that speed the machine requires a 
virtual river of stock, which is pumped 
at a consistency of approximately '4 of 
1 percent, but varies in accordance with 
the weight of the paper being made. 
The pumps used in this service are called 
fan pumps, and some of them supply 
40,000 gpm of pulp against a head of 
30 feet. Each is driven by a 400-hp 
motor through a magnetic coupling by 
which the speed of the pump may be 
varied to control the quantity of stock 
fed to the machine. 

In the field of mine drainage, the name 
Cameron has been synonymous with 
good pumps since 1860. Mine unwater- 
ing necessitates raising seepage from the 
lowest level to the surface. There is 
no particular difficulty involved in de- 
signing such pumps unless the water is 
corrosive, and then it is a matter of 


. importance that the correct materials 


enter into their construction. Every 
mine represents a different pumping 
problem. Some need pumps of small 
capacity and high head; others, units 
of large capacity and low head. Well- 
nigh the entire Cameron line can be 
adapted for mine pumping. 

A power plant on a ship serves the 
same general purpose as a powerhouse 
on land but space is at a premium in 
the case of the former and the various 
pumps must be compact and their weight 
kept at a minimum. Cameron pumps 
have been used on shipboard from the 
days of the Twenty-Third Street plant 
in New York, and since the company 
started building centrifugals for marine 
application it has become one of the 
largest manufacturers of this class of 
equipment. Its boiler-feed pumps are 
on such mighty battleships as the U.S.S. 
Missouri, New Jersey, Iowa, Wisconsin, 
Illinois and Kentucky; on the Santa 
Paula and the other racy-looking pas- 
senger vessels of the Grace Line; as well 
as aboard the workhorses of the seas, 
the Victory Ships, and large tankers 
operated by oil companies. Aside from 
the main- and port-boiler feed pumps, 
ships have main- and auxiliary-condens- 
er circulating pumps, fire pumps which 
are also used to clean tanks, and cargo 
pumps. 

Perhaps one of the most spectacular 
of the marine pumps is the cargo pump 
for tankers. It has been said that these 
vessels were the life line of our Armed 
Forces in Europe, Africa and the Pacific 
during World War II when approximate- 
ly 70 per cent of all the gasoline and 
fuel oil used to fly our bombers, drive 
our tanks and propel our naval vessels 
passed through Cameron pumps. 


139 








Sinking a Slope by 


Novel Means 


A Combination Slide Ramp Loader and 
Drill-boom Jumbo Pays Off 


ACK in 1770 or 1771, Pennsyl- 
Bens settler Obadiah Gore fired 

his blacksmith forge with some 
hard, carboniferous material that out- 
cropped profusely in his vicinity. It 
proved to be good fuel for the purpose, 
and thus the American anthracite in- 
dustry was born. Since that incident 
miners have taken about five billion tons 
of hard coal from the pitching, folding 
seams in an area of some 500 square 
miles that makes up the eastern Penn- 
sylvania hard-coal region. Estimates 
indicate that the remaining reserves are 
sufficient for well over 100 years of pro- 
duction at the present rate. 

The ‘‘easy”’ coal was naturally mined 
first, and now, to work the underground 
and strip mines economically, the inge- 
nuity of thecoal minerand theequipment 
designer is being drawn upon heavily. 
The evolution of mining methods and 
machinery in that area is an interesting 
and noteworthy chapter in the story of 
the nation’s industrial growth, but we 
are concerned here only with a recent 
refinement in slope-mining practices that 
bespeaks a high order of mechanization. 

From practical experience the hard- 
coal miner knows that mining operations 
conducted on a slope are, roughly, twice 
as diff cult and costly as those where the 
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work is proceeding on a level. Hence, 
the sinking of a 600-foot interlevel slope 
is no small undertaking. Tancredi, De- 
lanzo & Company, a firm made up of 
veteran anthracite-production and de- 
velopment men, has tackled such a job 
at the Locust No. 2 Mine near Shenan- 
doah and has taken measured steps to 
insure the success of the operation. The 
12-foot-wide, 10-foot-high slope that 
will give access to lower coal reserves is 
being driven on a 26° gradient through 
the tough sandstones and slates and 
flint-hard conglomerate separating the 
seams. It is essentially a hard-rock job. 

To conduct a successful slope-sinking 
operation in the hard-coal region, with 
its inherent hazards, it is necessary to 
take advantage of every available time- 
and money-saving device and still pro- 
vide maximum safety for men and equip- 
ment. Although column drilling and 
hand mucking are still being practiced 
in slope mining in other anthracite work- 
ings, they are painfully slow and there- 
fore often uneconomical. Teaming up 
column drilling and slusher-slide loading 
has been advocated by many in recent 
years, but progressive men frown upon 
the time consumed in shifting, setting up 
and taking down the drilling equipment 
between blasts. 





DRILLER-LOADER AT WORK 
1, The forward end of the jumbo with 
the booms in drilling position. 

2, The 46-inch-wide slusher ramp at 
the discharge end of the carriage. 

3, Close view of two of the four clamps 
that hold the driller-loader on the track. 
4, The foot brackets suspended from 
the booms give the driller a firm sup- 
port, as this picture shows. 

5, The scraper on its way to the unload- 
ing ramp through which the muck drops 
into mine cars for removal. The hoist 
that pulls the scraper up the incline’ is 
on top of the jumbo. 


Why not combine drilling and loading 
equipment required for slope sinking and 


make it completely self-contained? Then 


the slope hoist would have but one unit 
to raise and lower — men would have 


everything they needed at all times for } 
the full sequence of operations at the f 


face and the working crew would be 
smaller because drill runners, powder- 
men, slusher-hoist operators and helpers 
could alternate duties between drilling, 
blasting and loading out the rock or coal. 
With this though in mind the combined 
slide ramp loader and drill-boom jumbo 
was conceived. 

Tancredi, Delanzo & Company com- 
missioned W. H. Landsidle of Scranton, 
Pa., to design and build such a machine. 
Its trial in the winter of 1951-52 led to 
the construction of a larger unit that re- 
placed the original one early in March 
and that is speeding up slope sinking ap- 
preciably. The first machine is back in 
Scranton, and its owners are seriously 
considering having Landsidle mount it 
on a caterpillar for flat-seam operations. 

The slide ramp loader and drill-boom 
jumbo now in use is 36 feet long from 
the end of the booms to the end of the 
discharge ramp. View No. 1 shows it 
backed up in the slope a safe distance 
away from the blasting area with booms 
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extended for the convenience of the pho- 
tographer.'{ The boom bases are installed 
one foot behind ‘the loading apron and 
are spaced 5 feet apart to permit the 
drills to reach every part of the face. 
Ingersoll-Rand Powerfeed drifters on 
48-inch-feed steel shells are mounted on 
the 6-foot booms. Suspended from the 
latter are brackets that serve as foot 
rests for the drill runners when putting 
in breast and back holes. They are 
swung 180° over the booms and locked 
there with through bolts when not in 
service. The scraper is seen nestled 
under the hoist on top of the unit, and 
the loading apron, which is slotted to 
fit over the rails when lowered, is pulled 
up and holds the two retracted guide 
skirts in position. The double-drum air 
hoist is of the I-R Utility type and has 
a rated cable pull of 2475 pounds at 200 
feet per minute with 80 psi pressure. 

The approximate weight of the com- 
plete assembly is 12,000 pounds made 
up roughly as follows: trucks, chassis 
and framework, 8000 pounds; hoist, 2000 
pounds; booms, drills, accessory machin- 
ery and equipment, 1000 pounds; and 
scraper, 1000 pounds. It is carried on 
heavy-duty trucks on a 30-inch-gauge 
track. 

From the discharge or scraper ramp, 
Picture No. 2; the muck drops into cars 
run beneath it. They are 5% feet high 
and have a capacity of 139 cubic feet. 
"he ramp is 14 feet long and has an in- 
side width of 46 inches to accommodate 

he 44-inch-wide scraper. Notice the 
double tail-pulley arrangement that gives 
a direct pull on the drums and prevents 
the 5€-inch hoisting cable from fouling 
n the scraper when it is in the ramp. 
‘hould an application require the loader 
perator to stand left of the machine 
his station is normally at the right), the 
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hoisting unit can be turned end for end 
and the outside 10-inch tail sheave moved 
to that side. The large bed between the 
trucks and ramp is for the storage of 
accessory equipment such as tools, de- 
tachable bits, and the Jackhamer used 
in drilling holes in the face for the pull- 
back sheave anchor bolts. Two Oil-IR 
air-line lubricators are provided for drill 
and hoist lubrication. 

To securely hold the loader-driller on 
the track, an ingenious clamping ar- 
rangement was devised, as seen in View 
No. 3. Positioned about a foot behind 
the front wheels is another pair of clamps, 
one of which can be seen under the 
loader. The removal of the top bolts of 
these clamps collapses them, releasing 
their grip on the rails. Chuck wrenches 
provided with the drills mounted on the 
jumbo fit the nuts, thus reducing the 
number of tools needed to run the rig. 
One of two Ingersoll-Rand air-operated 





sump pumps, that are always kept in 
readiness to handle water at the face, is 
hanging from a hook on the left dis- 


charge-ramp support. The large chain 
attached to eyes on the sides of the 
frame is connected to the slope hoisting 
cable, or to a car at the end of the cable, 
when the assembly is to be moved. 
Illustration No. 4 shows a worker 
drilling a rib hole and demonstrating 
the practicability of the bracket steps. 
The normal sequence of operations, 
which involves drilling 30 holes 6 feet 
deep in the face and charging and firing 
them, takes from 34% to 4% hours. 
After allowing about an hour for clear- 
ing away the smoke with the aid of a 
blower and a vent-tube line, the loader- 
driller is lowered into mucking positign. 
Anchor-bolt holes are drilled at the cen- 
ter and near each rib in the breast of the 
face for the 8-inch pull-back sheave, 
and a car is spotted under the ramp 
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by the slope hoist. The mucking apron 
is dropped down over the rails to com- 
plete the incline section, which, minus 
the apron, is constructed on a 25° slope 
and has a length of 17 feet. This grade 
plus that of the shaft give a hoisting 
lift of 51°. It is well illustrated in View 
No. 5, which shows the loaded scraper 
just after it has been pulled over the 
apron and past the ends of the ramp 


frame to which the guideskirts are hinged. 

There is ample clearance for large 
boulders on the ramp, the tightest spot 
being the 30-inch space between the 
bottom of it and the lower edge of the 
hoist frame. Curved rail sections, 2 
feet long and hooked downward 90° for 
18 inches, make up the end of the track 
to prevent the scraper from fouling at 
that point. A car containing slightly 


more than 5/4 tons is usually loadec jn 
seven to eight minutes, and it takc«s a 
few more minutes, depending upon the 
lengthening hoisting distance, to r-iige 
a full car to the surface and lower an 
empty. From eight to twelve scraper 
loads fill a car, and the removal! of 
twelve carloads from the face usually 
clears the area sufficiently to put the 
assembly into drilling position. 


Spray Gun for Sterilizing Milk Tanks 


GUN that uses compressed air to 

spray a chlorine solution or other 
sterilizing agent into milk-holding tanks 
and other dairy equipment has been de- 
veloped by Lonn Manufacturing Com- 
pany, Inc., 131 East New York Street, 
Indianapolis 6, Ind. Called the Alspray 
Chlorine Fog Gun, it will sterilize the 
inner walls of the average tank in one 
minute and consume only about 15 cu- 
bic feet of compressed air in doing that 
work. 

As illustrated, the spray is introduced 
into a tank through an opening in the 
end, but it is not necessary to direct 
it towards every part of the interior be- 
cause the atomized liquid creates a bil- 
lowing cloud that penetrates the entire 
space. As the mist condenses, a uniform 


film of the solution is deposited on all 
surfaces. 

The flow of air to the gun siphons 
the sterilizing liquid through a Neoprene 
hose from any open container—a special 
one is not required. The contro] valve 
on the Alspray is completely enclosed 
and there are no buttons, plungers or 
springs to catch dirt. The fineness of 
the fog depends upon the air pressure. 
A pressure of 40 psi will operate the 
gun, and some dairies are satisfied with 
50 psi, but from 70 to 90 psi will create 
a fog that hangs in the air long enough 
to spread to all parts of a tank. 

In passing through the gun and mix- 
ing with the solution the air is sterilized 
and can therefore be taken from any 
source of supply. At the same time, air 


STERILIZING IS EASY BY THE SPRAY METHOD 


that is free of lubricating oil is prefer- 
able and can be obtained from a carbon. 
ring compressor like those that furnish 
many dairies with uncontaminated air 
for agitating milk in holding and weigh- 
ing tanks. The same oil-free air can be 
used to advantage in place of mechan- 
ical pumps for transferring milk from 
tank trucks, to blow residue milk from 
tubes of coolers, as well as to operate 
bottle-capping machines and automatic 
controls without danger of clogging pre- 
cision instruments with globules of oil. 
For the spray service alone, a 1-hp com- 
pressor with a 60-gallon air receiver will 
be adequate. 


Froth Destruction 


n recovering valuable mineral con- 
bl from ores by the froth flota- 
tion method, the froth produced is often 
stiff and lasting. A great deal of research 
was conducted before magic bubbles of 
froth were developed that would ‘do the 
work efficiently. And now, because 
tough flotation froth can be detrimen- 
tal in subsequent filtering, dewatering 
and chemically treating the products it 
has helped to win from the ores, the 
laboratory man is bent on destroying it 
immediately after it has performed its 
job of selective separation. Shiou-Chuan 
Sun, assistant professor of mineral prep- 
aration of Pennsylvania State College, 
has succeeded in doing that with high- 
frequency sound. 

With a powerful high-frequency siren 
consisting of a rotor that interrupts 
streams of air passing through orifices 
in a stator, Professor Sun reflected and 
focused the sound waves from the siren, 
set at a frequency of 7 kilocycles per 
second, into froth in a soundproof cab- 
inet charged with compressed air at 30 
psi. The immediate dissipation of the 
froth that followed is attributed to the 
periodically collapsing force of the prop- 
agated sound waves and to the induced 
resonant vibration of the bubbles. The 
experiments indicate that the sonic wind 
and the heat of the siren tend to increase 
the destructive action. It is reported 
that industrial froth destructors based 
on this principle can easily be installed 
to operate without interruption on frothy 
products as they flow from flotation ma- 
chines. 


COMPRESSED AIR MAGAZINE 
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Pneumatic Press Unloader 


with Facile Fingers 








PIVOT NEOPRENE 


Swivels part to Tip protects 
clear die finish 





HOO! 
Hooks part when grip- 
ping edge is locking 


CONFINED 
Locks ports with 
vertical flange 








JAWS FOR ALL NEEDS 


IVE years ago, Henry Sahlin in- 

vented the Iron Hand, a self-con- 
tained counterpart of the human arm 
which has made a place for itself in in- 
dustry because of the facility with which 
it picks up work as it comes from ma- 
chines and deposits it for removal to the 
next processing stage. Lately, its field 
of usefulness has been increased because 
it has been given six metal jaws to handle 
an endless variety of parts formed by 
medium- and large-size automatic presses 
especially in the domestic-appliance and 
automotive industries where assembly- 
line methods have been highly developed. 
They are also suitable for use in con- 
nection with welding machines, shears 
and brakes. 

The Iron Hand, as an accompanying 
illustration shows, is operated by two 
air cylinders—a main power or lift cyl- 
inder and a cylinder for opening and 
closing the jaws. It is available in three 
models (large, standard and junior) that 
can pick up anything, it is claimed, from 
a l-ounce coin to a 100-pound freight- 
car section. The smallest size works on 
pressures as low as 45 psi, while the 
others use air at 60-80 psi, depending 
upon the dimensions and weight of the 
parts handled. 

Synchronized through the medium of 
a limit switch with the movement of the 
machine on which it is mounted, the 
robot arm becomes active when the ram 
iescends and completes the forming or 
shearing cycle, causing the jaws to reach 
‘nto the die and grip or take hold of the 

vorkpiece the instant the ram begins its 
eturn stroke. Then it lifts the part out 
f the die, swings it back, places or drops 
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it on a table or conveyor, either side up, 
and resumes its initial position to repeat 
the performance. The junior Iron Hand 
operates at the rate of twenty strokes 
per minute, and the larger sizes at twelve 
to fifteen per minute. 

The jaws differ widely in design so as 
to grip nearly every kind of stamping or 
part regardless of shape or dimensions. 
There are two basic types—the vise and 
chisel grip—which meet the require- 
ments of most unloading conditions. 
The first-named takes hold of work 
raised 2 inches or more above the sur- 
face of the die; while the second digs 
under a part resting on the die. The four 
others are specialty jaws: a hook type 





IRON HAND AT WORK 


Shown here is a Sahlin unloader 
mounted on the front of a large press 
which is turning out automobile deck 
lids. The Iron Hand is fully extended 
and has just released a stamping which 
is dropping on to a traveling conveyor. 
The press is provided with a safety 
limit switch to stop it in case the jaws 
do not retract through failure of the 
air supply. The steel jaws have a vise- 
type grip, two on the lower and two 
on the upper section, and are strong 
enough to hold work weighing as much 
as 100 pounds, yet sufficiently facile to 
pick up a coin. 


for stampings which have no gripping 
edge but have a pierced section or hole, 
as in the case of some barrel heads; a 
jaw tipped with neoprene to protect 
work with special finishes; a pivot type 
which moves laterally to clear tight die 
areas; and a jaw which confines—does 
not grip—sections with flanges to avoid 
crushing the latter. All are adjustable 
in and out for parts of varying widths 
and up and down for different loading 
heights, as well as for angle of travel into 
the die and upward movement before 
swinging out. The arm, itself, is of the 
telescoping type and can be locked in the 
“up” position when loading or working 
on dies. 

Since the Iron Hand was introduced, 
many have been installed in mass-pro- 
duction plants. It is claimed that they 
make it possible to take advantage of 
full press capacity, with a resultant in- 
crease in production of as much as 30 
percent. In addition, by relieving men 
of the dangerous job of handling often 
heavy and sharp-edged stampings, the 
likelihood of accidents has been greatly 
minimized. 
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Cutting with Wind 


TOO THIN TO SEE 


Dr. E. F. Fullam, designer of the mi- 
crotome, is shown here (right) prepar- 
ing to use it to slice a thin section of 
copper wire for study under an electron 
microscope. The knife is projecting 
from the wheel that gives it a top speed 
of 818 miles per hour. Submicroscopic 
sections, too thin for the eye to see, 
are caught in a glass jar. When the 
instrument is in operation, the raised 
visor is lowered over the revolving 
wheel. Above, the knife is pictured 
traveling at supersonic speed. The 
material being cut is wax, in which 
specimens of other substances are to 
be embedded for further study. 


XTREMELY thin slices of various 

substances ranging from asbestos to 
zinc are being cut in about a dozen 
American research laboratories with a 
knife that whirls at high speed. That 
is, a knife is used, but the actual cut- 
ting is done, it is believed, by a small 
pocket of air that is compressed imme- 
diately ahead of the speeding blade. In- 
credible as this may sound, it is the con- 
clusion reached by Dr. E. F. Fullam, 
General Electric Company Research 
Laboratory microscopist who invented 
the slicer. 

Called the microtome, the machine 
consists essentially of a knife mounted 
on the perimeter of a wheel, 33 inches 
in diameter, that is connected with a 
14-hp “souped-up”’ driving motor. At 
full speed the wheel makes 65,000 rpm, 
and the tip of the knife blade travels 
1200 feet per second, which is equiva- 
lent to 818 miles per hour, as against 
750, the speed of sound. 

The microtome is utilized to provide 
sections for examination under the elec- 
tron microscope. According to Doctor 
Fuilam, it has produced a shaving of 
metal only two-millionths of an inch 
thick, or about one-thousandth the dia- 
meter of a human hair. Such_a section 
is invisible to the naked eye. Under 
the microscope, it is thrown up about 
25,000 times, at which magnification a 
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human hair would appear to be as large 
as a giant redwood tree. Even greater 
magnification can be obtained by photo- 
graphing the specimen through the mi- 
croscope and then enlarging the picture. 
The pocket of air compressed by the 
supersonic speed of the blade is believed 
to tear materials on a submicroscopic 
scale. This action leaves a smooth sur- 
face on the face of the cut, through 
which the knife passes readily. Doctor 
Fullam decided that air does the cut- 
ting when he found that the knife was 
not dulled in the process. This also 
led him to conclude that cutting does 
not depend on the sharpness of the knife, 
although that is desired in order to pro- 
vide the smallest possible area of com- 
pression. So far as the theory goes, 
however, he believes that even a crow- 
bar could be made to cut if it could 
be moved with the required speed. 
Initial experiments were conducted 
with a razor blade as the slicer. It was 
chosen not for its sharpness but because 
the fine edge was suitable for building 
up compression along an ultrathin path. 
The blade now utilized is especially 
made, and Doctor Fullam occasionally 
sharpens it manually because the keener 
the edge the smaller the cut. He has 
even used a thin wire. Centrifugal force 
produced by the whirling wheel tends 
to stiffen the wire, he says. In fact, 
he declares that a wire that is barely 
visible to the unaided eye will, when 
traveling at high speed, become as stiff 
as a steel bar '!/¢ inch in diameter. 
The samples that are sliced are nec- 
essarily of small size, with the upper 
limit about the thickness of a lead pen- 
cil. The specimen enters the knife’s path 
from the side, the motion being likened 
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to that of the machine butchers use to 
slice sausage or cheese. No cutting noise 
is heard, which bears out the theory 
that air and not the knife does the work. 
Only the motor’s shrill hum is audible. 

Among the materials sliced by the 
microtome in the G-E laboratory are 
cork, bone, mica insulation, metals of 
different kinds, wood and plastics. The 
instrument will not successfully cut rub- 
ber or vitallium, the latter an extremely 
hard metal. It would slice rubber if 
the latter were frozen or vulcanized to 
a more brittle state, Doctor Fullam says. 
He adds that the hard metal could also 
be cut if the wheel could be rotated 
faster so as to compress the air to a } 
higher degree. 


New Distance Caleulator 


N ELECTRONIC machine that 

calculates geodetic distances with 
great accuracy has been developed in 
Europe. Called the Geodimeter, it is 
based on principles that were used in 
1849 by the French scientist Fizeans 
for calculating the speed of light. To 
measure the distance between two points, 
a mirror is placed at one and the Geodi- 
meter at the othér. When light refiected 
from the mirror is refracted into a re- 
ceiver in the instrument, the distance 
can be read off on a scale. It is claimed 
that the method is accurate to within 
1.8 inch in 7 miles. Because of its pre- 
cision, scientists have revised their con- 
ception of the speed of light from the 
usually accepted figure of 186,271 miles 
per second to 186,282 miles, with a pos- 
sible slight deviation. A Swedish firm is 
manufacturing the Geodimeter and has 
sold its output far in advance. 


COMPRESSED A1R MAGAZINE 
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A current of air 
has replaced the 
shovel that graces 
a familiar trade- 
mars. 








S ITS name implies, the Iron Fire- 

man Pneumatic Spreader stoker 
feeds coal to the furnace of an industrial 
boiler plant in a stream of air. Its wide- 
spread use bears out the claim of its 
maker that it offers numerous advan- 
tages. 

The system is completely automatic. 
A worm or screw-type conveyor moves 
the coal from either a hopper or a bunker 
to a transfer housing, where it is picked 
up by air mixed with hot gases from 
the furnace and carried into the burning 
zone. There the fuel is discharged 
through a nozzle that distributes it uni- 
formly over the entire grate surface. The 
nozzle has a hinged end section so it 
can be elevated to give it the required 
throw and is fitted with a deflector wedge 
to regulate lateral distribution. The pre- 
heated fines burn in suspension and the 
larger pieces fall to form a shallow bed 
on the grate. 

The high-temperature gaseous convey- 
ing stream provides overfire air, an es- 
sential to efficient combustion. At the 
same time, cold air introduced under- 
neath the grate rises through the fuel 
bed and meets the coal-carrying current 
at right angles. This produces maximum 
turbulence, another requisite to good 
combustion and elimination of smoke. 
The undergrate air supply is controlled 
by a volumeter in accordance with the 
thickness of the fuel bed. The rising 
air keeps the temperature of the grate 
below the fusion point of the ash falling 


Pneumatie Fireman Does Good Job 





























FEEDING THE FLAMES 


Section through an Iron Fireman Pneumatic Spreader stoker. 


Starting at the 


right, the coal is moved by a screw conveyor to a transfer housing, where it is 
picked up in a stream of air mixed with hot combustion gases from the furnace. 
The coal is discharged into the firebox by a nozzle that distributes it evenly. 
Air rising through the grate meets the fuel and produces a turbulence that makes 


for efficient combustion. 


on it, with the result that no heavy 
clinker is formed. The conveying me- 
dium is placed under pressure by an 
enclosed radial-vane fan driven by an 
electric motor. The proportion of hot 
combustion gases introduced from the 
furnace can be regulated as desired or 
eliminated and air alone used. 

Units are available with capacities for 
feeding from 1600 to 4000 tons of coal 
per hour, and multiple stokers can be 
provided for handling larger quantities. 
They are designed to burn lignite and 
all grades of bituminous coal econom- 
ically. The fuel is ordered in so-called 
steam sizes, but a crusher section in the 
worm feeding mechanism reduces any 
oversize pieces present. By controlling 
the worm speed the coal is metered to 
meet steam requirements. As a result 
of this and other features, it is claimed 
that the system will produce steam of 
uniform pressure regardless of fluctua- 
tions in demand. The equipment is 


Eleectronie Devices in Role of Detective 


Y THE use of electronic equipment 
in a large southwestern gas-process- 
ing plant it has been possible, according 
to Burgess-Manning engineers, to deter- 
mine the cause of pulsations and noise 
in compressor piping and then to cor- 
rect the trouble. It was localized in 
one section of the plant and involved 
four 4-stage machines each of which has 
three double-acting compression cylin- 
‘ers and one single-acting cylinder. Oper- 
‘ting speeds vary from 250 to 300 rpm. 
“he four units have common suction and 
discharge headers, and each has its own 
‘ntercooling and aftercooling system. 
The electronic equipment consisted of 
pressure pickup (transducer), ampli- 
er and oscilloscope. The transducer, 
‘hich was coupled as closely as possible 
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to the gas stream, generates a voltage 
for a given pressure change and faith- 
fully reproduced the pressure changes 
in the pipe in voltage, which was con- 
ducted to a 3-stage amplifier and then 
to the oscilloscope screen where photo- 
graphic records were taken of the surge. 
Its amplitude was measured on a screen, 
and calibrated voltage was developed 
to effect an equal amplitude deflection. 
The maximum peak pressure change was 
then calculated from the known data. 
The source of the pulsations and noise 
that resulted in vibration and line break- 
age was thus traced to the piping be- 
tween several compression stages in two 
machines. These were provided with 
gas snubbers which, according to the 
company, have eliminated the difficulty. 


It also prevents the formation of heavy clinker. 


made by the Iron Fireman Manufactur- 
ing Company, of Cleveland, Ohio, which 
is well known also for its furnace stokers 
for home heating. 








HANDY HELICOPTER 
Whenever the 150-foot stack at the 
Everett, Mass., plant of Monsanto Chem- 
ical Company had to be painted, it 
used to take a day and a half to rig 
up for the job. Working from a heli- 
copter chartered from the East Coast 
Aviation Company, George F. Burgess 
recently affixed a hook to the top of the 
chimney and unreeled lines to the base. 
Including flying time, the machine was 
in the air 30 minutes. 
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ROCK BECOMES ORE 
UNGRY American steel furnaces 
devoured unprecedented quanti- 

ties of iron ore during World War II, 
and the high-grade direct-shipping de- 
posits of the Minnesota iron ranges were 
threatened with depletion. Although 
iron and steel men had long foreseen the 
decline of the mighty Mesabi that has 
for years been the world’s most produc- 
tive iron-ore region, there seemed to be 
no replacement reserves available for 
development. Where would they go for 
the ore for the ever-expanding steel in- 
dustry? Were the iron ranges of Minne- 
sota really entering their last few years 
of productivity? To forestall such an 
eventuality they decided on a $40-million 
research gamble. It has proved to be a 
winner! 

A few months ago came the amazing 
and heartening news that made head- 
lines. It assures us that the Mesabi 
Range, with her Minnesota sister ranges 
Vermilion and Cuyuna, has been given 
new life estimated variously at 50 years 
to centuries. We are told that north- 
eastern Minnesota will continue to be 
the cradle of the United States’ iron-ore 
industry notwithstanding several newly 
discovered large occurrences in the West- 


ern Hemisphere that are fast reaching 


the production stage. 

No new deposits on the Mesabi ac- 
count for this development. Instead, 
that great mass of siliceous rock called 
taconite, which encases the waning high- 
grade ore and contains low concentra- 
tions of iron minerals, has been trans- 
formed from worthless rock into ore. It 
has succumbed at last to the metallur- 
gist who has discovered economical 
means of winning the finely divided and 
tightly held mineral particles away from 
the ground mass and of converting them 
into products suitable for steel-furnace 
consumption. Hundreds of millions of 
dollars are pouring into the mine-devel- 
opment and plant-construction programs 
that will keep the pulse of the Mesabi 
Range beating. 

This is but another example of the 
fine line often existing between rock and 
ore in Nature’s mineral storehouse. That 
boundary may be better visualized if we 
read Robert Peele’s generally accepted 
definition of ore: ‘Ore is a mineral, or 
mineral aggregate, containing precious 
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or useful metals or metalloids, and which 
occurs in such quantity, grade and chem- 
ical combination as to make extraction 
commercially profitable.’’ We see then 
that the division between the rock and 
ore of a mineral occurrence is based on 
several factors that may be restated to 
more closely parallel the point we wish 
to make. The grade and continuity of 
the mineral or mineral aggregate; its 
amenability to metallurgical processes; 
the costs of mining, transportation, con- 
centration and refining are on one side 
of the ledger and must be weighed and 
balanced against the demand for the 
end product which is reflected in its 
price. Taconite did not fit that defini- 
tion until about a year ago. The extrac- 
tion of its useful constituent was not 
commercially profitable at that time. It 
was worthless rock—not even low-grade 
ore. 

Today, as a result of the long strides 
in metallurgical technique, teamed with 
advances in open-pit mining equipment 
and methods, taconite is ore; that is, a 
great quantity of the Minnesota and 
some Michigan taconite, which contains 
about 25-30 percent iron, now fits the 
definition of ore. And those deposits con- 
tain much more steel-furnace food than 
has been won from the high-grade and 
the easily concentrated low-grade ores 
since the initial discovery of iron in the 
area in 1884. 

With this development and the prep- 
aration for large-scale production, the 
Mesabi becomes the proving ground for 
mineral beneficiation plants of gigantic 
proportions and unique design. For ex- 
ample, a crusher being built by Allis- 
Chalmers Manufacturing Company for 
one of the enterprises will stand four 
stories high and weigh 625 tons. It will 
crush hourly 3500 tons of the flint-hard 
ore with power supplied by two 500-hp 
motors. 

And the range will continue to be the 
testing laboratory for open-pit mining 
machinery such as Quarrymaster blast- 
hole drills, 50-ton dump trucks and im- 
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proved power shovels that are desig) .ed 
to produce large tonnages at low t nit 
cost—a role the Mesabi has long played, 
as the following excerpt from a st: te. 
ment on the back cover of the Decem)er, 
1920, issue of this publication brings cut: 

“Up on the Mesabi range exists the 
largest iron ore producing section of the 
world. From one of its immense iron ore 
pits in a single period of operation coy- 
ering 200 days’ time was shipped ten 
million tons. The Oliver Iron Mining 
Co. has taken as much as 28 million tons 
from its group of properties in a single 
year. This mining district blazed the 
way for the Panama Canal, a world- 
famed achievement in the annals of en- 
gineering, as the methods developed on 
the Mesabi range were adopted and were 
finally responsible for the successful com- 
pletion of the Canal.” 


WHAT IS A FARM? 
HAT question is being asked by in- 
numerable Americans who normally 
have no interest in the subject. In many 
instances, factory workers, city office 
personnel, families from all walks of life 
have chosen to move away from urban 
boundaries into country surroundings 
where they. have, sometimes without 
planting a seed or hatching a chick, be- 

come farmers by classification. 
Technically, many of those who have 
been put in that category in recent years 
really don’t belong there. They made 
their homes on tracts of land that once 
were producing farms, and the reclassi- 
fying of property is ofttimes a slow proc- 
ess. However, those who wish to satisfy 
themselves as to their official status can 
turn for the answer to the 1950 Census 
of Agriculture. It classes as a farm any 
place of three or more acres which, in 


1949, yielded crops, exclusive of home- }§ 


garden produce, valued at $150 and 
more. Areas less than three acres in 
extent are called farms only if they sold 
$150 worth of agricultural products. 
Note the distinction between products 
produced and sold. 

That definition differs from the one 
in the 1940 and 1945 censuses, according 
to which a plot of three acres or more 
was counted a farm if it provided any- 
thing other than the small home-garden 
variety of produce during the year pre- 
ceding the census, while one of less than 
three acres was considered a farm if its 
crops were valued at $250 or more. 
That change in classification alone re- 
duced the number of farms between 1945 
and 1950 by possibly 200,000 and put 
the suburban nonfarming dwellers in- 
volved under another head, at least so 
far as the national census was concerned. 
City, county, and state records may, 
however, lag considerably behind the 
census, so you may be a farmer in one 
case and not a farmer in the other. So, 
what is a farm? 


CoMPRESSED AIR MAGAZINE 





Qaasedgas3satF@Qe83 


Zz T&T! 


a ee ee ee eee Oe Bs a co 


at 2m tle 





sig ed 
y Unit 
lay ed, 
St: te- 
mer, 
8 Cut: 
ts the 
of the 
on ore 
nh Coy- 
d ten 
fining 
n tons 
single 
d the 
world- 
of en- 
ved on 
1 were 
1 com- 


by in- 
‘mally 
many 
office 
of life 
urban 
dings 
ithout 
‘k, be- 


» have 
years 
made 
t once 
classi- 
r proc- 
satisfy 
us Can 
Yensus 
m any 
ch, in 


home- J} 


0 and 
res in 
ducts. 
»ducts 


e one 
ording 
- more 
1 any- 
rarden 
Yr pre- 
s than 
. if its 
more. 
ne re- 
n 1945 
id put 
rs in- 
ast so 
erned. 
may, 
d the 
in one 
r. So, 


tAZINE 








Back in 1904 an 85-foot 


Migrant blast furnace, with an an- 
Blast nual capacity of 75,000 
Furnace tons of pig iron, was 

built at Battelle, Ala., 


about 40 miles from Chattanooga, Tenn. 
After a few years of service it was shut 
down and remained inoperative for 
eleven years, when a steel company in 
India decided to buy it to meet the de- 
mand for steel rails in Mesopotamia 
during the first World War. The struc- 
ture was dismantled in 1917, transported 
by rail to New Orleans, and then put 
aboard a steamship for the 16,000-mile 
run to Calcutta around the Cape of 
Good Hope. From there it was carried 
another 155 miles by rail to Jamshedpur, 
where it was set up by the same men 
who had dismantled it. Exactly two 
years to the day when the latter work 
was begun the blast furnace was in pro- 
duction in India. It was recently relined. 


* * * 


A new chapter in the his- 


Power tory of power transmis- 
from the sion was writtenon March 
Arctic 31 when, after four years 


of preliminary work, 
Sweden’s new steel-aluminum 380,000- 
volt supertension cable extending from 
the Harspranget power plant above the 
Arctic Circle to Hallsberg in the central 
part of the country, was put in service. 
The line is 600 miles long and is said 
to be the first of its kind in the world. 
Details about its construction have not 
been revealed, but it requires less ma- 
terial than ordinary cable and is said 
to carry its load with a considerable 
reduction in power loss. The State Pow- 
er Board plans to use lines of this type 
to transmit current from all stations to 
be built in northern Sweden and esti- 
mates that six or seven can take care of 
all future power needs, as against 30 if 
the older 220,000-volt cables were used. 
Three 100,000-kw turbogenerators are 
installed in the Harspranget powerhouse, 
and their combined output of 1,800,- 
000,000 kw-hrs represents about one- 
tenth of the country’s total production. 


* * * 


The nation’s large but 


Covered dwindling group of covered 
Bridge bridges was recently re- 
Notes duced by two when Cali- 


fornia replaced the last 
pair in its state highway system with 
‘onventional steel-and-concrete spans. 
“here are still several in the state’s 
vounty road system. The structures re- 
noved were not old, having been built by 
“he U.S. Bureau of Public Roads in 1921 
nd 1922, and were not in poor condi- 
ion, as was demonstrated when the first 
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charge of dynamite failed to bring one of 
them down. They were done away with 
because they were too narrow for 2-way 
traffic and too weak to carry full legal 
loads. Being on a highway that follows 
the upper reaches of the Klamath River 
into mining and logging country, those 
shortcomings were serious. 

In Massachusetts, where the people 
have a deep affection for covered bridges, 
two old ones are currently being re- 
placed, but by structures that are as 
nearly like the originals as it is possible to 
make them. When it became apparent 
that a crossing over Mill Brook, in 
Charlemont, Franklin County, was in 
bad condition, the town officials were 
loathe to part with it. So that they would 
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be sure of getting a similar span, they of- 
fered to defray a part of the cost pro- 
vided the State Department of Public 
Works would respect their wishes. The 
offer was made after the voters, in special 
town meeting, had approved the ap- 
propriation of funds. 

The new bridge, the first covered one 
built in the state in 45 years, is 94 feet 
long and has a 24-foot roadway. The 
matched-board sides and shingled roof 
were treated with creosote to give the il- 
lusion of age. The structure cost $49,000. 
At Sheffield, on the Housatonic River, a 
135-foot span is being constructed of 
stained timbers and rough stone masonry 
to make it look like its 1835 predecessor, 
which was probably the state’s oldest 
covered bridge. Thirteen others in Mas- 
sachusetts are still in service. 


* * * 


Several pneumatic ap- 


Pneumatic  pliances for automo- 
Gadgets for _ biles have recently ap- 
Motorists peared on the market. 


Hush Bumpers, Inc., 


‘of Chicago, Ill., offers inflated bumper 


guards for passenger cars that are 
claimed to ‘“‘take the bump out of the 
bumpers.”’ Made of molded rubber or 
polyvinyl chloride, they are said to be re- 
sistant to wear, abrasion, water, ice, sun- 
light and detergents. They not only ab- 
sorb shock but also afford protection 
against scratches and dents. 

For insertion in the coil-type springs of 
automobiles, Air Lift, of Lansing, Mich., 
makes cylindrical-shaped inflated bags. 
When a vehicle is heavily loaded, they 
serve as supplemental springs and shock 


absorbers. Air piping is run from them 
to the trunk compartment of the car, 
where a gauge shows the pressure at all 
times and a valve permits adding or 
withdrawing air according to the weight 
carried. We have also heard that one 
can now get an attachment for tire valves 
that will whistle a warning when the 
pressure drops to the danger point. 


* * * 


Since its opening about a 


Drill year ago, the drill-core 
Core storage library which the 
Library U.S. Bureau of Mines 


maintains near Minne- 
apolis, Minn., has collected 37,628 of 
these samples of the earth’s crust from 
Minnesota, Wisconsin, Michigan and 
South Dakota. It is the only federal de- 
pository of its kind where industry can 
store and examine cores from mineral- 
exploration projects free of charge. Op- 
erators from all sections of the country 
are invited to make use of the facilities. 
The library was built to conserve 
cores for future study in view of the 
fact that they may contain materials 
not sought at the time they were taken 
and that minerals once considered worth- 
less may suddenly become vital to our 
economy. The latter was true of radio- 
active minerals which were found to be 
present in many old drill cores when they 
were reéxamined and could thus be 
traced to their source. 


* * * 


Submerged for ten 


Diving years and more, logs 
for Sunken _ that sank on their way 
Logs to sawmills on the Pa- 


cific Coast are now be- 
ing raised and put to use. This unusual 
underwater work is being performed by 
the Shelton Salvage Company by regu- 
lation diving equipment, an American 
hoist mounted on a barge and a series 
of oil-drum floats appended to it like a 
tail. In the area where the job is being 
done, the bottom of Puget Sound is 
covered with mud sometimes waist deep, 
and the diver must locate the logs by 
touch. When he finds one, he attaches 
a hook to it and notifies the surface 
crew, with which he is in continual com- 
munication. When the hoist has brought 
up the log it is attached to three of the 
50-gallon drums and towed to the mill 
by a small boat powered by an outboard 
motor. By the time it reaches its des- 
tination it has been washed clean by 
its passage through the water and is 
ready for barking and conversion into 
pulpwood. Of the estimated two million 
feet of logs awaiting recovery, approxi- 
mately 98 percent is hemlock, a high- 
grade material for papermaking. 
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A floating anchor nut of new design 
has been announced by the Kaylock 
Division of The Kaynar Manufacturing 
Company. It is a 2-part assembly which 
provides a radial movement of '!/¢ inch 
between the threaded nut section and 





the anchored retaining shell, both of 
which are made of light-gauge annealed 
spring steel. Among the outstanding 
features claimed for it by the company 
are: interchangeability with standard 
fixed anchor nuts of comparable thread 
size; lightweight combined with strength; 
elimination of an auxiliary locking de- 
vice because upper threads are elliptical 
and permit all threads to carry the load; 
resistance to temperatures as high as 
550°F; and good bearing qualities. 
Motor vehicles or gasoline engines 
stalled because of some breakdown in the 





Lndusitrial Notes 


fuel system and even lack of gas can be 
started and run for short periods on an 
emergency ration put up by Viking Tool 
& Machine Corporation in a compact 
leak- and fireproof container. The unit, 
named Gas-o-lator, holds a gallon and is 
mounted directly on the carburetor after 
removal of the air cleaner. It operates 
independent of the fuel system. 





Micamat is the trade name of an elec- 
trical insulating material made of treated 
mica flakes and in continuous sheets 
ranging in thickness from 0.002 to 0.006 
inch. A product of General Electric 
Company, it is said to be superior to ma- 
chine- and hand-laid mica in dielectric 
strength, which can be further aug- 
mented by impregnation with resin and 
bonding to paper and cloth. Material 
can be molded into shape for insulating 
motors and generators and, in tape form, 
wrapped around bars, cables, and the 
like. Commercial production is to be 
undertaken shortly. 





For finishing surfaces of machine parts 
that cannot be treated by conventional 
methods, Norton Company has designed 
a pneumatically operated lapping ma- 
chine that makes use of a paper or cloth 
abrasive strip treated with a waxy lu- 
bricating compound that eliminates the 




















WISCONSIN 7“. ENGINES 


Fit the Job and the Machine 


Because Wisconsin Air-Cooled Engines are supplied 
in a complete power range, from 3 to 30 H.P., in 4- 
cycle single cylinder, 2- and 4-cylinder types, there is 
an ideal size to fit all types of machines and power 
applications within this range, without wasted power 
and with maximum power service benefits. Heavy- 

duty construction, combined with extremely compact 

design and light weight are added advantages—and 
/ dependable AIR-COOLING permits trouble-free serv- 
ice under all climatic conditions. 


Specify Wisconsin Heavy-Duty Air-Cooled Engines for the utmost 
in power satisfaction. Write for descriptive data. 
most 4a 


HRHOURS s WISCONSIN MOTOR CORPORATION 


~ 
a Ne 
j World’s Largest Builders of Heavy-Duty Air-Cooled Engines 


Ghee, 
Uff ee Ws ; MILWAUKEE 46, WISCONSIN 


a 


Single cyl. 
3 to 9 H.P. 





2-cylinder 
7 to 13 H.P. 









V-type 4-cyl. 
15 to 30 H.P. 77% 








A 7111-4%AA 


need of the customary coolant systen:. 
It is mounted in 50-yard rolls at the re«r 
of the unit and reeled, as required, on 
spools on lapping arms that are part of a 
bracket assembly which is lowered when 
the machine is in service. A control 


valve automatically governs the loading 
and unloading cycle, and an electric 
timer, adjustable from two seconds to 
twenty minutes, controls the finishing 





operation which, in the case of the av- 
erage product, usually takes from 20 to 
25 seconds. Upon completion of the 
time cycle the machine runs in reverse, 
and when it comes to a stop the work is 
ready for removal. The No. 12 Simplex, 
as it is designated, was built to finish 
machined parts with cylindrical sections 
between shoulders or sections shrouded 
by overhanging flanges. In the accom- 
panying illustration it is shown with a 
camshaft locked between the electrically 
run headstock at the left and the pneu- 
matically operated footstock at the right. 
It will take work ranging in diameter 
from ¥% inch to 2) inches and up to 
12 inches long. 





Production Devices Incorporated has 
added a new model to its line of Airlox 
pneumatic vises. The S-7, as it is des- 
ignated, features a chip plate and felt 
wipers that are said to reduce main- 
tenance to a minimum. The plate rides 
in a slot in the vise bed and travels 
with the movable jaw; the felts are re- 
cessed in the movable-jaw casting and 
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clean the bed and the fixed-jaw casting. 
It is claimed that chips and dirt are 
thus prevented from clogging the mov- 
able jaw and from getting into the vise 
mechanism. Another feature of the new 
unit are cross keyways in the faces of 
the jaw castings, with a dowel hole in 
the keyway center, for positive align- 
ment of the false jaw faces. The S-7 
grips the work with a pressure 100 times 
greater than that of the air by which it 
is operated. 





Reuse of metal drums carrying dan- 
gerous commodities is permissible by 
authority of the Armed Services and the 
Bureau of Explosives if they have been 
tested for leakage for a period of not less 
than 45 seconds under prescribed pres- 
sure. For this purpose Drum Equip- 
ment Company has built an explosion- 
proof detector that operates on the same 
principle as its standard model widely 
used by oil, chemical and drum-recon- 
ditioning companies. By means of spe- 
cial plug adaptors it can be utilized to 
check 5-, 30- and 55-gallon containers 
with head or side fillers for any prede- 
termined time cycle from 10 to 60 sec- 
onds. Compressed air at 40-100 psi 
from any shop source is reduced to 20-25 
psi and admitted into a drum by press- 
ing a button, which also causes a red 
light to glow. When a gauge on the slop- 





ing top of the detector indicates that the 
container is under a pressure of 6 psi the 
operator releases the button, thus turn- 
ing on a green in place of the red signal. 
If the drum is airtight, the green light 
will burn from beginning to end of the 
set time cycle; if it leaks, the red light 
will reappear. Air consumption for 55- 
gallon containers is at the rate of 10.5 
cfm. The manufacturer claims that as 
many as 60 drums of the latter size can 
be handled in an hour. Our picture 
shows the standard model. 





Securing machinery, pipe flanges, 
iand rails, seats, etc., to concrete by 
inchor bolts is expedited by the use of 
“or-Rok, a fast-setting nonshrinking 
ement that is said to insure a stronger 
‘ond than the concrete itself. Mixed 
vith water it is poured cold into the drill 
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hole in which the bolt is centered, al- 
lowing lightweight equipment to be in- 
stalled in less than 30 minutes and heavy 
equipment within one hour. An inde- 
pendent testing laboratory reports that 
the compound, made by The Hallemite 
Manufacturing Company, has a com- 
pressive strength of 4500 psi. 


For fighting large fires both in- and 
outdoors, Bete Fog Nozzle Inc. has de- 
veloped a giant nozzle with a patented 
spiral atomizing element free from small 
clogging orifices or internal parts. Made 
of bronze with external vanes for added 
strength, it has a 24-inch National 
Standard thread connection for direct 





attachment to a hose or turret gun sim- 
ilarly threaded. According to the manu- 
facturer, the new nozzle has a reach of 
approximately 80 feet and covers a wide 
area with a 500-gpm cooling fog blanket 









Why it pays to use 
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Sauerman Scraper Stockpiler 
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Here is a Sauerman Slackline Ca- 
bleway supplying a screening 
plant with 225 tons of gravel an 
hour. Pit is 900’ long 400’ wide, 
100’ deep. Operated by one man 
and a 170 h.p. motor. Runs years 
on few repairs. Total operating 
cost about 5c per ton handled. 


== Savings in equipment cost, time, labor and 
maintenance are four big reasons for using 
Sauerman Scraper and Cableway machines 
for all your long range material handling 


One-man control, fast action, simple and 
trouble-free. 
across a river, deep down into a pit, up to 
the top of a hill or across a wide stockpile— 
moves material from any point within its 
cable radius, and dumps automatically where- 
ever required. 


A Sauerman machine reaches 


Whether you handle a few tons a day, or 
many thousand tons, there is a size and type 


a — Ya : £ . e . 

Cea ae AE of Sauerman machine suited to your require- 
IN Vad 8 Py); _ P ° ° 
| =< : LT} ments—a machine that will give you years 
~~ sahe _ LS 4 of steady service at minimum expense, no 
—  _ ne 
ene a matter how tough the work it is called upon 





to do. 


Sauerman Slackline Cableway 


2 Write to us abou! your interests and we will send 
large catalog with complete data by return mail. 


548 S. Clinton St. 





SAUERMAN BROS., Inc. 


Chicago 7, Illinois 








Cableway 
and Scraper 
Specialists 

Since 1909 
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Typical Ways in Which 
NAYLOR Light-weight PIPE 
Serves Mining Engineers 





























HYDRAULIC LINES 
Write for Naylor Bulletin No. 507 





NAYLOR 


p I e E Naylor Pipe Company 
1245 E. 92nd St., Chicago 19, Ill. 


New York Office: 
350 Madison Ave., New York 17, N.Y. 
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which is effective even against wood, 
paint, and other hot fires. 








Businesses, contractors and others 
whose activities are more or less depend- 


| ent upon the weather can now obiain 


a monthly weather map on a yearly 
subscription basis. This long-range fore- 
casting service is offered by Blewett 
Weather Service, Pasadena 5, Calif., at 
low cost. Separate charts are obtainable, 

At the Metals Show held not long ago 
in Detroit, Mich., the Chicago Rivet & 
Machine Company exhibited a new ma- 
chine that enables an operator to set two 
rivets at a time from either one of two 
selective, fixed centers. It is equipped 
with two rivet heads each of which can 
be quickly shifted from one position to 


| another by a foot-controlled pneumatic 


cylinder using air at 15 to 20 psi, gauge 
pressure. In the case of an assembly with 


| eight rivets, for example, arranged two 


each on opposing sides, one rivet head is 
moved to Center A and sets the rivets 
facing each other in two operations. 
Pressure on the pedal then centers the 
other head on B to set the four remaining 
rivets, also in two strokes. Adjustable 
stops permit a large selection of riveting 
centers from % inch to 2% inches (stand- 
ard), with a maximum of 6 inches, and a 
14-inch depth of throat and long anvils 
make it possible to accommodate a wide 
range of assemblies. Rivets used have 
the same body diameter (9/64 inch) but 
vary in length (maximum % inch) and 
are fed automatically from an_ inter- 
changeable rotary-type hopper. Rivet 
raceways on both heads are provided 
with locks for single rivet setting. 





Conoflow Corporation and Paul Valve 
Corporation have collaborated in the de- 
velopment of a complete line of throt- 
tling control valves combining Conoflow 
pneumatic-cylinder operators and Paul 
venturi ball valves. The assembly can 
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be used together 
with standard pneu- 
matic instruments 
for automatic con- 
trol or, with man- 
ual loading stations, 
for remote hand po- 
sitioning and is said 
to simplify many 
control problems in- 
volving corrosive 
fluids, abrasive ma- 
terials, high-tem- 
perature and pres- 
sure applications, 
and other similar 
services. The 
streamlined venturi passages and smooth- 
surfaced ball insure a nonturbulent flow 
that prevents cavitation, says the manu- 
facturer, while the principle on which 
the ball operates reduces unbalanced 
forces to unusually low values so that 
the advantage of tight shutoff can be 
obtained without sacrificing control sen- 
sitivity. The valve is available in sizes 
up to 8 inches. 





Early in January, a British expedi- 
tion set out on a geological investigation 
of the uninhabitated sections of Sierra 
Leone and the Gold Coast of Africa. 
Using a new design of Geiger counter 
mounted in Land Rover vehicles, they 
are looking for uranium or thorium. The 
detecting equipment consists of eight 
tubes, each 30 inches long, that will 
automatically record the presence of the 
sought-for elements in the subsoil. Large 
concentrations will cause a buzzer to 
sound an alarm. 





Through the use of a new abrasive 
belt with serrated edges, the work of 
precision grinding and finishing jet-tur- 
bine and compressor blades, formerly a 
bottleneck in jet-aircraft manufacture, 
is now performed in one instead of two 
operations. The belt, a product of the 
Minnesota Mining & Manufacturing 
Company, can be used on crowned, con- 
toured or rounded-edge wheels, or with 
shaped back-up supports. In service, 
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How 
to get 
drier 


or cooler 





gases... 


NIAGARA AERO AFTER COOLER cools a compressed 
gas, or air, below the temperature of the surrounding atmos- 
phere, thus preventing the condensation of moisture in your 
lines. The gas will contain only half of the moisture left in it 
by conventional methods. Even drier gas can be produced if 
you require it. 

In working with controlled atmospheres of inert gases to 
prevent undesired reactions, this dryness of the gas at low cost 
is a great advantage. The cost of the Niagara method is low 
because it uses evaporative cooling, saving 95% of the cost of 
cooling water (and its piping and pumping). This direct sav- 
ing of cost pays for the Niagara cooler in less than two years. 

If you use compressed air to operate tools or pneumatic 
equipment you save much in water and oil damage to tools 
and equipment, and in water damage to materials by using 


the Niagara Aero After Cooler. 


Write for a bulletin, or ask nearest Niagara Field Engineer 


if you have a problem involving the industrial use of air. 


NIAGARA BLOWER COMPANY 


Over 35 Years’ Service in Industrial Air Engineering 


Dept. CA , 405 Lexington Ave. New York 17, N.Y. 


Experienced Field Engineers in Principal Cities of U. S. and Canada 
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The coupling that is used along 





America’s greatest pipe lines 
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Couplings 


Where dependable, continu- 
ous operation is so essential as 
at the pumping stations along 
the thousands of miles of oil 
pipe lines it is significant that 








WALDRON Couplings were 
installed. Great pipe lines like 
the Mid-Valley, the Richfield, 
the Ozark and others enjoy the 
operating advantages of the 
WALDRON Coupling design 
and construction refinements. 
Forged steel parts, one piece 
cover sleeve, automatic lubri- 


cation, positive seal, less rotat- 
ing weight and other major 
features combine to insure the 
longer life of trouble-free ser- 
vice that has made WALDRON 
couplings so popular. The most 
economical coupling to buy and 
use. 


Standard basic design can be revised for special 
applications. Write for descriptive Catalog 57 for 


detailed information. 


JOHN 


NEW BRUNSWICK 


CORP. 


NEW JERSEY 


Sales Representatives in Principal Cities 
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the scallops curve around the edges of 
the contact wheel, thus permitting fillet 
areas to be polished. The belt is cx- 
pected to find wide application in meial- 
working fields where small-radius grind- 
ing and filleting are now done sepa- 
rately by hand. 

Analyses of petroleum products in one- 
tenth the time now required is possible, 
says the Atlantic Refining Company, 
by use of a combination electronic com- 
puter and mass spectrometer which re- 
cords the chemical composition on paper. 








Three parts—a cartridge container, a 
cartridge, and an air-flow check valve— 
make up a new valve assembly recently 
developed by Mine Safety Appliances 
Company for its air-line respirators and 
abrasive masks and helmets. The unit 
regulates the flow from a compressed- 
air source to an operator wearing such 
equipment and also serves as a second- 
ary air filter. An adjustment knob on 
the cartridge case regulates the air sup- 
ply and provides against reducing the 
flow of breathing air to less than 2 cfm. 
The knob cannot be changed acciden- 





tally when set. By means of a trigger 
on the cartridge container the control 
valve can be detached from the air hose, 
which is provided with a spring-loaded 
ball-type valve that automatically stops 
the flow of air when the hose is dis- 
connected. The accompanying illustra- 
tion shows a workman wearing a respi- 
rator equipped with the new valve as- 
sembly (right, below elbow). 


To facilitate light machining such as 
single drilling, tapping or milling, Web- 
Aire Products, a division of H. G. Weber 
& Company, Inc., has designed a 180° 
rotary index table that is positioned by 
two opposed single-acting pneumatic cy]- 
inders. With two fixtures mounted on 
the rotating steel disk, the table permits 
an operator to load one, swing it 180° 
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to the machining position by an air- 
control valve, and unload and reload the 
other while work is being performed. Re- 
versing the valve, returns the table to 
its original position. Air at pressures up 
to 200 psi can be used to actuate the cyl- 
inders. The rotating disk is mounted 
on large ball bearings for ease of index- 
ing. At present, only a 9-inch diameter 
model is carried in stock, but larger sizes 
are made to order. 





Plastic piping is now available for 
handling liquids that corrode metal and 
is gradually making a place for itself in 
various industries. Du Pont’s Alathon 
polythene-resin tubing, for instance, is 
considered to be suitable for mine serv- 
ice. One man, it is said, can lay 1000 feet 
of 2-inch size in less than an hour. 





In view of the increasingly important 
part played by radiography in industry, 


the Ansco Division of General Aniline 
& Film Corporation is offering for the 


first time a complete line of X-ray films 
to meet the diversified needs of the 
industrial and scientific radiographer.: 
They can be used with low or high kilo- 
volt X-ray exposures, or with radium or 
cobalt gamma radiation, and can be re- 
lied upon to give radiographs of high 
diagnostic quality. Details about the 
line are contained in a 4-page folder 
which can be obtained from the X-Ray 
Department, Ansco, Binghamton, N. Y. 
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‘**There’s the one that’s been break- 
ing up our home.”’ 
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Maxim Silencers are made 
for compressor intake and 
discharge, vacuum pump 
discharge, blower intake or 
discharge, internal combus- 
tion engine exhaust or intake, 
high velocity steam, air or gas 
discharges, spark arresting and 
for engine exhaust silencing 
with heat recovery features. 





THE MAXIM SILENCER COMPANY 
61 Homestead Ave., Hartford 1, Connecticut, Dept. W. L. 


Gentlemen: Please send me your bulletin on silencers for 
O Compressor Intake O Internal Combustion Engines 
| D Steam Blow-off O Spark Arresting 0 Heat Recovery. 
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COMPANY OF AMERICA 
P.0.Box 509 « Elizabeth, N. J. 


©) dilot-m-l elem t-labeme @ESlOMileleat-w-\U-5 
Union, J. 
Telephone: Elizabeth 4-214] 
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EASIEST WAY TO MAKE ENDS MEET 








“Vic-Groover” Tools save time, save money, 
are an important feature of the famous 
Victaulic Method. These portable, easy-to- 
operate pipe groovers prepare pipe ends easily 
and quickly right on the job to receive 
Victaulic Couplings and Fittings! 


The complete Victaulic Method comprises: 
easy-to-install Victaulic Couplings for assured 
leak-proof connections and a union at every 
joint ...a complete line of Full-Flow Elbows, 
Tees, Reducers, and other modern Fittings that 
offer wide adaptability and versatility... 
and, of course, unique, fast-working 
“Vic-Groover” Tools. 


Why not give the Victaulic Method a tryout 
on your next piping job? You'll find that 
mis-alignments, expansion and contraction are 
automatically taken care of with Victaulic and 
you'll have assured lock-joint, leak-proof piping! 

For new construction... repairs... 
alterations, use the VICTAULIC METHOD... 
it’s the easiest way to make ends meet! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44-8B 


28th VICTAULIC YEAR 


California: Victaulic Inc., 727 W. 7th St., Los Angeles 14 
Canada: Victaulic Co. of Canada Ltd., 406 Hopewell Ave., Toronto 10 
Export: Pipe Couplings, Inc., 30 Rockefeller Plaza, N. Y. 20, N.Y. 

















Books and Industrial 
Literature 








In a new book by Joseph Marin, titled 
Engineering Materials, it is pointed out t hat 
design men and machinery manufacturers 
cannot afford to relax in their efforts to 
keep abreast of the mechanical properties 
of engineering materials because of the in- 
troduction of new machines and materials, 
the use of higher speeds and temperatures, 
the changes in operating conditions and the 
decrease in factors of safety. The 482-page 
work is written in three parts: section one 
covers the mechanical properties of mate- 
rials and their utilization; part two is a brief 
treatment of a number of important engi- 
neering materials; and part three discusses 
the more important testing machines and 
strain gauges used in determining the me- 
chanical properties of materials. The object 
of the book is to provide students with suffi- 
cient knowledge of the behavior of stressed 
materials so they can select and use them 
intelligently. Published by Prentice-Hall, 
Inc., 70 Fifth Avenue, New York 11, N. Y. 
Price $8.70. 


The Engineer, noted London technical 
weekly, has published its 1952 Directory 
and Buyers Guide. This 440-page book lists 
more than 1250 leading British manufac- 
turing concerns and is a handy reference 
work for industry and especially for buyers 
of engineering products and services. Cost 
per copy to nonsubscribers of the weekly is 
5s ($0.70) postpaid. Address order to The 
Manager, The Engineer, 28 Essex Street, 
Strand, London, W. C. 2, England. 


Vacuum engineers may be interested in 
two new data sheets obtainable from Dis- 
tillation Products Industries, Rochester 3, 
N. Y. The literature contains information 
on Type MCF diffusion pumps and vacuum 
pump fluids, respectively. 


The Pyle-National Company, 1334 N. 
Kostner Avenue, Chicago 51, IIl., is distrib- 
uting free a series of six bulletins, five deal- 
ing with the different types of steam, gas, 
and air turbines it manufactures and one 
giving general turbine information. 


In a 4-page folder, Octagon Process, Inc., 
15 Bank Street, Staten Island 1, N. Y., de- 
scribes its Rustshield 2 as a chemical treat- 
ment that gives moving metal parts an oil- 
retaining rustproof surface. Copies of the 
illustrated publication are available upon 
written request. 





Haynes Stellite Company has published 
a 24-page booklet describing its wide va- 
riety of industrial cast- and wrought-alloy 
parts being used widely to solve abrasion, 
corrosion and high-temperature problems. 
Copies of Long-Wearing Machinery Parts are 
available from the firm at 30 East 42nd 
Street, New York 17, N. Y. 


Eight methods of blasting with millisec- 
ond delays are described in a well-illustrated 
20-page manual recently published by Altas 
Powder Company, Wilmington, Del. Copies 
are available to those interested in quarry- 
ing, coal stripping, open-pit shooting or the 
production of aggregates on construction 
projects. 


Thirty-nine specific industrial applica- 
tions of automatic or semiautomatic air- 
operated devices are described and _illus- 
trated in a booklet, Air Power at Work, 
published by Mead Specialties Company, 
4114 North Knox Avenue, Chicago 41, Il. 
They represent the solutions of production 


COMPRESSED AIR MAGAZINE 
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problems that confronted manufacturing 
plants of different kinds. Included are var- 
ious combinations of work feeders, air 
presses, timers, valves, etc. 


‘hose interested in the principles of rec- 
tification and the characteristics of selenium 
rectifiers can avail themselves of a 28-page 
booklet on the subject announced by the 
Lighting and Rectifier Department, General 
Electric Company, Schenectady 5, N. Y. 
It is designated as GET-2350. 








The Michigan Tool Company, 7171 E. 
McNichols Road, Detroit 12, Mich., has 
published a 4-page bulletin, designated as 
H-52, which discusses its precision-ground 
and unground hobs for the production of 
gears, splines, etc. It also contains a table 
of tolerances of the various types as a guide 
to intelligent selection. 


The Toledo Pipe Threading Machine 
Company, one of the nation’s pioneer manu- 
facturers of pipe-threading tools and power 
pipe machines, is celebrating its fiftieth an- 
niversary and has published a handsome 
brochure which tells the story of its origin 
and development. It is available to all its 
customers through distributors and jobbers. 





Interested in I-bricants? Do you know 
why mclybdenum disulphide is an aid in the 
assembly and disassembly of closely fitting 
parts and why it is being used as a lubricant 
where others fail? A booklet entitled Moly- 
Sulfide, published by Climax Molybdenum 
Company, 500 Fifth Avenue, New York 18, 
N. Y., gives the answers and shows many 
varied applications. 


Allis-Chalmers Manufacturing Company, 
S. 70th St., Milwaukee, Wis., has released a 
bulletin—51B7149B—on its line of totally 
enclosed, fan-cooled motors with tube-type 
air-to-air heat exchangers in ratings from 
40 hp at 600 rpm through 800 hp at 3600 
rpm and in standard and explosionproof de- 
signs. Copies will be mailed upon request. 


There is now available on request from 
J. E. Rhoads & Sons, 35 N. 6th Street, Phil- 
adelphia 6, Pa., a complete file of data sheets 
covering each of its varied line of Tannate 


industrial leathers, including packings suit- 
able for hydraulic and pneumatic equip- 
ment. Service, maintenance and storage 
hints are offered, together with drawings. 


A down-to-earth explanation with draw- 
ings of representative types of fluid power 
circuits is the aim of a 28-page, pocket-size 
manual prepared by Logansport Machine 
Company, Inc., Logansport, Ind. Called 
the Circuit Rider, it attempts to bring out 
the many possibilities afforded by the use of 
different types of circuits. The booklet will 
be mailed upon request. 


Aluminum powders go into a great variety 
of goods and serve industry and science in 
many ways. Showing their applications, 
tracing their development and describing 
three modern methods of production, is an 
84-page manual titled Aluminum Powders 
and Pastes published by Reynolds Metals 
Company, 2500 S. 3rd Street, Louisville, 
Ky. Copies are available by writing the 
company on a business letterhead. 


As an aid in the selection and sizing of 
variable-area flow meters, Fischer & Porter 
Company, Hatboro, Pa.; has published a 
40-page illustrated handbook which gives, 
in condensed form, the results of fifteen 
years of research by its engineering depart- 
ment. It contains a complete description 
of variable meters, tubes and floats, a com- 
parison of the operating characteristics of 
variable-area meters with variable-head 
meters, calibration prediction data, and 
other information. A copy is obtainable 
from the company upon request. 


A 36-page bulletin published by The 
Bristol Company, Waterbury 20, Conn., 
describes its line of Dynamaster electronic 
potentiometers and bridge instruments for 
process, laboratory and industrial- and 
pilot-plant use and also gives information 
on new electronic instruments for recording 
and indicating such variables as tempera- 
ture, pH, speed, voltage, power, current, 
smoke density, thickness, strain, and others 
that can be measured in terms of d-c cur- 
rent, d-c voltage, resistance, or capacitance. 
Designate Bulletin No. P1245 when asking 
for a copy. 























‘Sure he’s going deep, but where’s he putting the dirt?”’ 
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LE-HI Makes 2 


Good Connection 





Specify LE-HI for 

all Hose Couplings! 
Wherever hose is used there is a 
LE-HI hose coupling to match— 
from small tubing to large indus- 
trial applications. ... The complete 
LE-HI line includes: 
@ Air Tool Couplings 
® Welding Hose Couplings 
@ Steam Hose Couplings 
@ Fire Hose Couplings 
@ Acid Hose Couplings 


@ Sand and Blower Hose 
Couplings 





SERIES 100 


@ Drilling Hose Couplings 

@ Oil and Gas Hose 
Couplings 

P @ Agricultural Hose 
Couplings 

. . - plus complete lines of 


hose clamps, air valves and 
manifolds. 





SERIES 600 


Sold through leading distributors 
and rubber manufacturers only. 


“Old Doc” says: ‘Write now 
for your free copy of the 
complete LE-HI catalog’”’ 


HOSE ACCESSORIES 


COMPANY 
1722 Lehigh Ave. 
Philadelphia, Pa. 
LE-HI Makes a 
Good Connection! 










COUPLINGS 


TRADEMARK REGISTERED 
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PROGRESS IN EXPLOSIVES... 
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WHICH BEAKER HAD THE BANG? 


The small beaker (left) contains ammonium nitrate. This is 
an important explosives ingredient, but it absorbs moisture 


readily. Notice in the large beaker (left) —how it dissolves 
immediately in water. 


The small beaker (right) contains Hercules ammonium ni- 
trate treated with a special resin. In the large beaker (right) note 
how the resin-treated ammonium nitrate repels water without 
affecting explosives’ properties. 


Here is a simple example of Hercules’ pioneering that gives 
you better blasting efficiency under adverse storage and climatic 
conditions both in manufacture and in field use. 


PROGRESS IN EXPLOSIVES 
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Chart shows relative stability of dynamite 
prices since 1935, as compared with prices of 
other manufactured goods.1935-39 values=100. 


HERCULES POWDER COMPANY 


INCORPORATED 


Explosives Department, 932 King St., Wilmington 99, Del. 








